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Gases in Cast Iron 


In August last year we drew attention to the 
gap between the ascertained knowledge of gas 
content and its effect in steel and similar data 
for cast iron. Since then Mr. Wm. Y. Buchanan 
has carried out a series of preliminary tests, 
which are noted elsewhere in this issue. His 
conclusions must necessarily at this stage be 
regarded—as we are sure he would wish it— 
as tentative, but the general line of argument 
is worth intensive study. We have always been 
consistent in our view that oxygen as such can- 


* not exist in grey cast iron, because of the 


presence of a number of reducing elements, 
especially hydrogen. Oxides may exist solely 
due to their inability to rise to the surface, to 
form part of the slag. Hydrogen and carbon 
monoxide unquestionably do exist, and the 
analogy with the metallurgy of copper naturally 
comes to mind. Years ago deoxidisers were on 
the market for the treatment of grey iron. Will 
the future produce oxidisers, designed to re- 
move excess hydrogen and carbon monoxide? 
In any case, the process will be delicate, for 
cast iron is, in truth, a wide range of alloys. 
For some years, Evans has insisted that the 
soda-ash process, in addition to removing sul- 
phur, mechanically shifts a quantity of occluded 
gas, but fundamental quantitive work still re- 
mains to be done. Our general experience of 
metallurgy leads us to the conclusion that any 
marked alteration of thermal equilibrium causes 
the evolution of gas from liquid metals, some- 
times disastrously—an experience often encoun- 
tered when making dead mild steel. This, when 
controlled, as in rimming steel or as in the prac- 
tice we have previously referred to as being 
carried out at Gerlafingen in Switzerland, can be 
put to good use. In iron foundry practice, 
there are two processes, both claimed to be 
ameliorative, which may well be due to gas 
evolution consequent upon alteration of thermal 
equilibrium. The first is the process described 
by Judson at the Scottish Conference of the 


Institute of British Foundrymen some three 
years ago, related to the mixing of two cast 
irons melted in separate units, and thus a tem- 
perature differential can be assumed. The 
second is the addition to molten cast iron of 
ribbon-like steel scrap in the ladle. 


Again, there are the mechanical agitation of 
liquid iron processes of Hurst and Girardet, 
which degasify the metal. Another thought 
along this line, whilst always ignoring the altera- 
tion to structure due either to the influence of 
thermal acceleration or deceleration and carbon 
and silicon changes, is that the Perlit process, 
by using hot moulds, disturbs to a lesser degre. 
the thermal equilibrium and so retains the gases 
in solution. 


The actual addition of oxides, such as 
powdered hematite or mill scale, suggests itself 
as means of reducing the hydrogen and CO 
contents, but experiments need to be conducted 
most carefully covering a very wide range of 
irons, as the cure may easily be worse than the 
disease. The control must be such that reaction 
is arrested at the point where Bessemerisation 
takes place. In modern cast iron metallurgy the 
silicon and carbon are controlled economically 
by the selection of raw materials, and that is 
obviously a condition worth retaining. Some 
good results are being obtained in America 
from the treatment of liquid cast iron with 
mixtures of calcium carbide and common salt, 
though this is primarily for sulphur reduction. 
In some researches on this subject, published 
by Wood, Barrett and Holbrook, there is the 
interesting statement that when the carbide was 
heated to remove the adsorbed acetylene, “a 
slight advantage [shown in the cast iron] was 
indicated for the degassed material from the 
results of these two tests, but the effect should 
be verified by further tests, since undetermined 
variables may have been the cause of some of 
this difference.” As acetylene is a compound 
of hydrogen and carbon, there is some ground 
for concluding that hydrogen is the deleterious 
factor. This contribution would have been im- 
proved—and this applies to practically all re- 
search in connection with cast iron—if work 
had been carried out, taking cognisance of gas 
content. The position at the moment appears 
to be that reducing conditions are essential for 
sulphur reduction, whilst oxidation is necessary 
for hydrogen elimination. Degasification can 
be effected with sulphur reduction, but it still 
remains to be shown whether:—{a) it is pre- 
ferable to reduce sulphur, or (b) hydrogen by 
oxidation, or (c) sulphur associated with pseudo- 
mechanical degasification. Whilst striking re- 
sults have been achieved in the field of desul- 
phurisation by calcium carbide, there are good 
theoretical grounds for preference being given 
to soda ash, as the gas reaction involved thereby 
has every indication of being of an ameliora- 
tive character, and we suspect that, if the cal- 
cium carbide be allowed to become damp and 
so adsorb acetylene, the metal treated there- 
with may be seriously contaminated with 
hydrogen. 


It is obvious from the above that the metal- 
lurgist will in the near future have to give seri- 
ous thought to the influence of the gaseous 


elements on cast iron when conducting no 


matter what type of research. 
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Blast Conditioning 


i RESULTS OF AMERICAN 
EXPERIMENTS 


The conditioning of the blast for iron-smelting 
furnaces has been tried out at the Wood- 
ward Iron Company’s plant at Birmingham 
(U.S.A.). According to a report in “ The Iron 
Age,” Mr. L. L.- Lewis, speaking at a confer- 
ence held recently at Lehigh University, stated 
that the experiment to date had been a success. 

The speaker claimecincrease of output, lower 
consumption of fuel and greater uniformity of 
product as the principal advantages of blast- 
furnace air conditioning. In addition, it was 
stated that the blast-furnace superintendent need 
no longer be a weather prophet. 

On a maximum day the Woodward dry-blast 
plant prevents more than 30 tons of water from 
entering the furnace. Lowering moisture in the 
blast reduces the amount of coke which must 
be burned for each ton of iron produced and 
increases the total output which can be obtained 
from a furnace. 


Dewpoint of 40 deg. Fah. Selected 


The Woodward blast furnace is a medium- 
sized one, having an output of 400 to 550 tons 
per day of merchant pig-iron on a metallic yield 
of approximately 36 per cent. The blast re- 
quired is 45,000 to 50,000 cub. ft. per min. A 
moderate dewpoint of 40 deg. Fah. (slightly less 
than 0.007 oz. per cub. ft.) was selected as the 
most practical. Refrigeration is supplied by 
53-9-9 turbine-driven Carrier centrifugal 
machine. 

Water removal is accomplished by cooling 
and condensing with direct sprays on the suc- 
tion side of the blowing engines. Outside air is 
drawn in through the intake stack and carried 
from the dewpoint chamber to the blowing en- 
gines. The dehumidifier is two-stage with par- 
tial elimination between stages. The water is 
pumped from the sump of the second air stage 
to the sprays of the first air stage and then from 
the sump of the first air stage back through the 
refrigerating machine. The casing is constructed 
of concrete and the eliminators are of special 
rugged construction. 


Water Removal 5 tons a day 


The dry-blast plant was put in operation in 
the latter part of June, 1939. The response of 
the furnace to drier blast was immediate and 
impressive. The burden was promptly increased. 
A noteworthy reduction in coke per ton of iron 
followed, and the silicon content of the iron 
also responded to the lowered moisture content. 

The speaker stated that time will be required 
for the accumulation of conclusive quantitative 
data and experience, but Mr. Lewis made the 
comment that Gayley’s idea was, at the very 
least, “ born 30 years too soon,” and that it had 
to wait for more practical dry-blast equipment, 
for the demand for more stringent specifica- 
tions, and for noteworthy improvements in fur- 
nace practice to uncover weather as a variable 
of important and significant magnitude. 

The normal blast required in the Woodward 
furnace amounts to 2,700 net tons of air per 
day, or 5.6 tons of air per ton of iron. Each 
grain (0.0023 oz.) per cub. ft. per min. means a 
little more than 5 net tons of water per day. 
Without dry blast, variations in moisture content 
are usually adjusted by varying the temperature 
of the hot blast. General practice in this re- 
spect is to allow 25 to 50 deg. for each grain 
per cub. ft. of free air. This is an appreciable 
item in the heat balance. It requires reserve 
capacity in the stoves in anticipation of sudden 
rises, and with rapidly falling dewpoints, the 
temperature of the blast must be depressed be- 
low this practical maximum. 
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Since the charge is introduced some 10 to 


12 hrs. before it. reaches the hearth, weather 


must either be accurately predicted hours in 
advance or ample leeway left in hot-blast tem- 
perature for the purpose of keeping the furnace 
regular until the burden can be changed to con- 
form to whatever weather is expected at the 
end of the 12 to 18 hrs. 

Lowering moisture in the blast reduces the 
amount of coke which must be burned for each 
ton of iron produced, and increases the total 
output which can be obtained from a furnace. 
One grain of moisture (0.0023 oz.) per cub. ft. 
accounts for about 48 Ibs. of coke per ton of 
iron—a little more than 6 grains, therefore, 
about 300 Ibs. of coke per ton of iron. 

According to the speaker, these tangible sav- 
ings, plus that of increased production, are of 
at least sufficient magnitude to cover more than 
the operating and maintenance costs of the dry- 
blast plant. 


District Presidents 
No. 3—EAST ANGLIA 


Mr. H. H. Shepherd, the President of the 
East Anglian Section of the Institute of British 
Foundrymen, was born in Wolverhampton, and 
through his family has always been intimately 
associated with the metal industry. He received 
his early education at the Higher Grade School, 
Aston, Birmingham, and later at the Municipal 
Technical College, Birmingham. 

Prior to the Great War, it was his intention 
to enter the teaching profession, but his studies 
were seriously interfered with as a consequence 
of the war, and after being discharged in 1918 
from service with His Majesty’s Forces, he 
decided to take up an industrial career, and for 
about four years held the position of chief 
chemist and metallurgist to W. & T. Avery, 
Limited, of Soho, Foundry, Birmingham. 

He has also held the position of chief assis- 
tant metallurgist to the Midland Motor Cylinder 
Company, and chemist to Pneulec, Limited. 
For some time he served with Andrew Handy- 
side of Derby, and in October, 1926, was en- 
gaged by Crane, Limited, to inaugurate and 
develop a malleable iron foundry at Ipswich, 
with which company he is still associated in the 
capacity of chief metallurgist. 

Mr. Shepherd always likes to record with 
pride and sincere appreciation that he owes 
much to the late Mr. Robert Buchanan, a 
founder and Past-President of the Institute of 
British Foundrymen, who persuaded him to 
enter the foundry industry and helped him in so 
many ways. 

Mr. Shepherd became a2 member of the Insti- 
tute of British Foundrymen in 1921, and for 
some years has been active as a member of the 
Malleable Iron Sub-Committee. He is a mem- 
ber of the Institute of Metals, the Iron and Steel 
Institute, the American Foundrymen’s Associa- 
tion, and the American Society for Metals. He 
is also a member of the Council and Chairman 
of the Malieable Sub-Committee of the British 
Cast Iron Research Association. A year or so 
ago he was elected a Fellow of the Royal 
Society of Arts. 

He has presented a number of Papers to the 
Institute of British Foundrymen on melting 
practice, manufacture of malleable cast iron and 
in connection with sands. His contributions to 
the technical Press on these and other subjects 
have been numerous. In 1937 he presented the 
British Exchange Paper to the International 
Foundry Congress which was held in Paris. 

Mr. Shepherd is chief A.R.P. officer and 
organiser at his company’s works at Ipswich 
and is a founder member of the Air-Raid Pro- 
tection Institute. 
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Marking-out for Machinists. 
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.. Book Reviews 


ing- By John McC. Wilson. Pub- 
lished by Constable & Company, Limited, 
10, Orange Street, London, W.C.2. Price 
2s. net. 

When reviewing this book, one feels the 
author has laboured at a disadvantage in endea- 
vouring to compress a comprehensive survey cf 
patternmaking into 138 pages, which include 100 
illustrations. 

The methods of construction explained are 
easily understood, providing the reader has a 
knowledge of the craft. A pleasing feature is 
the manner in which the necessity to incor- 
porate adequate moulding taper in pattern con- 
struction is emphasised. The section dealing 
with gearing contains useful information for 
reference purposes. 

Several chapters could have been sub-divided 
with advantage, and the details mentioned in 
the last chapter should, in the reviewer's opinion, 
have been dealt with earlier in the - 

. A. H. 


By Richard 
Twelvetrees. Published by Percival Mar- 
shall & Company, Limited, 60, Kingsway, 
London, W.C.2. Price 1s. 6d. net. 

The reviewer has no pretensions to engineer- 
ing knowledge, but as a layman he has found 
that this well-written little book is very easy to 
follow, and it occurred to him that, though the 
matter is confined to the marking out of engi- 
neering components, there may be considerable 
interest in it for patternmakers. 


Catalogues Received 

Industrial Lighting Fittings and Accessories. 
Under this title, the General Electric Company, 
Limited, of Magnet House, Kingsway, London, 
W.C.2, have re-issued the 10th edition of Sec- 
tion F(4) from their general catalogue. It 1s 
an essentially businesslike catalogue, devoid of 
any “showmanship,” but is of the maximum 
utility. The range covered by its eighty-odd 
pages is particularly wide, and because of this 
it is of the type which should be filed, as it 
will be constantly referred to throughout the 
year. It is issued at a time when executives 
are probably devoting more attention to light- 
ing than ever before in our industrial history. 
It is available to our readers on application to 
Magnet House, and we counsel those not in 
possession of a copy to take this action. 


Case Hardening. Nitralloy, Limited, Norris 
Deakin Buildings, Sheffield, have issued a par- 
ticularly attractive brochure on “The Case 
Hardening of Special Steels by Nitrogen.” To 
the best of our knowledge, this process does not 
enter within the ambit of foundry practice, but 
it is of outstanding interest because, unlike so 
many “steel” processes, there was not an in- 
ordinate lapse of time before application was 
made to cast iron. As is well known, the sister 
process in this case is known as Nitrarding. The 
brochure runs to about 50 pages and includes 
both illustrated descriptions of the products 
made and of the works carrying out the process. 


Nickel Bulletin ” 


We regret that, owing to an omission, the 
advertisement on our front cover this week 
issued by the Bureau of Information on Nickel 
(The Mond Nickel Company, Limited) carries 
no address. Requests for copies of “ The Nickel 
Bulletin,” the very useful publication offered 
by the Bureau free of charge to interested 
readers, should be addressed to the Bureau at 
Thames House, Millbank, London, S.W.1. 
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Raw Materials for 
Cast 


The selection of raw materials for the pro- 
duction of a suitable base iron to which nickel 
and other alloy additions are to be made will 
vary widely in different districts, and will also 
depend on the type of castings to be produced. 
In most cases the base composition required will 
be relatively low in silicon and phosphorus con- 
tents; therefore it may be advisable to enumerate 
the main types of pig-iron and other material 
available. The following list gives a few of the 
chief types of material likely to be used, to- 
gether with a brief survey of their particular 
field of application. 


Hematite Pig-Irons 


Hematite is useful as a constituent of many 
types of mixtures. It must be taken into con- 
sideration, however, that the total carbon con- 
tent is usually high, and it should be associated 
with mild-steel scrap where strength is important. 
On the other hand, for special applications, such 
as nickel and nickel-chromium cast irons for 
strip, billet, wire-bar and similar types of moulds 
for casting copper alloys, where total carbon 
contents in the range of 3.4 to 3.6 per cent. are 
often specified, a certain percentage of low- 
silicon hematite is particularly useful. The 
grades of hematite which will be found to be 
most desirable for incorporation in mixtures as 
a base for nickel cast iron are those containing 
0.5 to 2.0 per cent. silicon, including “ white ” 
hematites. 


Medium-Phosphorus Pig-Irons (up to 0.8 per 
cent. P) 

When diluted with steel scrap or other types 
of low-phosphorus material, the above type of 
pig-iron may prove very useful. However, 
where the phosphorus content is near the upper 
limit, the amount employed must be kept at a 
low figure. As in hematite types the total 
carbon content is normally rather high. Into 
this classification fall the so-called “ Scotch” 
types of pig-iron. 

“ Cylinder” Type Pig-Irons (Low P) 

“Cylinder” pig-irons are usually of medium 
total-carbon content, low in silicon, and are 
generally available to close limits of composi- 
tion, including quite low phosphorus ranges. They 
will be found very suitable as a basis for com- 
positions where low total carbon is not essen- 
tial and where it is not desired to use mild-steel 
scrap. Of course, they may also be used in 
conjunction with mild-steel scrap when steel-mix 
cast irons are used for base compositions. 


Refined Pig-Irons 


Refined pig-irons are available in a wide 
variety of compositions. Their chief advantage 
lies in the fact that they may be obtained with 
low total-carbon content, and are very useful 
where high strength is desirable without having 
recourse to the use of steel scrap. 

Synthetic Steel-Mix Pig-Irons 

There is a growing tendency for foundries to 
make so-called synthetic pig-irons by melting 
either in the cupo!a or rotary furnace a mixture 
of 'ow- or medium-phosphorus material, and a 
high percentage of steel scrap. 

In this way, where it is desired to reduce the 
amount of graphite-bearing material in charges 
for the production of high-test or high-duty 
nickel cast iron, a synthetic white pig-iron, con- 
taining 0.4 to 0.7 per cent. silicon, will be found 
useful. For low total carbon this is best melted 


— 


* A communication from the Research and Development 
De; artment of the Mond Nickel Company, Limited. 
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Making Low-Nickel 


lron® 


in a rotary or air furnace, while pig-iron in 
the range of 2.8 to 3.0 per cent. total carbon 
may be produced in most cupolas. 

The general method is to charge about 60 or 
70 per cent. steel scrap, the remainder consist- 
ing of medium- or low-phosphorus pig-iron or 
even good-quality scrap iron. A suitable addi- 
tion of ferro-manganese is usually made, to 
— the manganese content to the desired 
evel. 


Phosphoric Pig-Irons (up to 1.5 per cent. P) 

This type of pig-iron does not find a great 
deal of application in the production of nickel 
alloy cast irons on account of its high phos- 
phorus content. However, where cheapness is 
of prime importance and high strength is not 
required a certain proportion may be used in 
mixtures. This is particularly the case where 
nickel is added to cast iron chiefly to give in- 
creased machinability and freedom from hard 
edges or corners in very light castings and 
where the final phosphorus content may be up 
to 1.0 per cent. or even more. 


Steel Scrap 

For increased strength and the reduction of 
silicon and phosphorus by dilution, mild-steel 
scrap is widely used. Correctly applied this is 
a valuable component in foundry mixtures for 
the production of high-strength nickel cast iron. 
It may be used in proportions varying from 10 
to 80 per cent., the amount depending on the 
other constituents of the mixture and the type 
of nickel cast iron being produced. 

For normal low-nickel cast-iron compositions 
the use of 10 to 30 per cent. is normal prac- 
tice. For high-duty cast irons and particularly 
for Ni-Tensyl iron, 60 to 80 per cent. is com- 
monly used, the composition being subsequently 
balanced by the addition of silicon and man- 
ganese in the form of ferro-alloys. 

Steel scrap for cupola melting should be se- 
lected carefully with due regard to the con- 
ditions under which it has to be melted. The 
melting of steel scrap at temperatures available 
in the cupola, which are below the melting 
point of mild steel, is only made possible by 
the rapid absorption of carbon by the steel, 
when in contact with the hot coke and carbon- 
containing gases in the cupola. This absorption 
of carbon causes a considerable reduction in the 
melting point and the carburised steel ultimately 
reaches a condition when it is readily melted 
under the conditions of temperature normally 
prevailing in the melting zone of the cupola. 

In this way mild-steel scrap will absorb about 
3 per cent. carbon, but by controlling the con- 
ditions of operation, speeding up the rate of 
melting, and reducing the period of contact 
with the incandescent coke bed, this figure may 
be considerably reduced. In this way, high per- 
centages of steel scrap are used in cupola melt- 
ing to obtain low total-carbon compositions in 
the range of 2.6 to 2.9 per cent. 

Bearing the above points in mind, the steel 
scrap selected should be of moderately thick 
section, certainly not less, than 4 in. thick. 
Typical examples of suitable material are: 
Railway rail ends, fishplates, girder croppings, 
heavy steel punchings, bar ends, thick plate 
cuttings, forge scrap and the like. Extremely 
thin steel scrap tends to burn and become 
highly oxidised before it has been sufficiently 
carburised. Flat plates, unless of small area and 
of thick section, should also be avoided as they 
tend to form a baffle across the cupola and 
hinder the passage of gas in the cupola stack. 
The general size will also depend on the 
capacity of the cupola. For example, in a 
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cupola lined to 36 in. internal diameter the 
maximum length of any piece of mild-steel 
scrap should not exceed 15 in. 

Any form of plain carbon steel may be used, 
but care should be taken to avoid certain alloy 
steels such as chromium steels and _high- 
manganese steels. Nickel steels may be used 
provided the nickel content is known within 
reasonable limits. 


Nickel-Bearing Pig-Irons 


Alloy pig-irons containing nickel and/or 
chromium have been put on the market in 
recent years for the direct production of nickel 
alloy cast irons, chiefly for cupola-melted metal. 
Alloy pig-irons may be obtained in several dis- 
tinct types, those most commonly used being 
as follow: — 

(a) Low-Nickel and Nickel-Chromium Types. 
—tThese are usually supplied for direct remelting 
without any addition and in a composition to 
meet the specification. 

(b) Nickel and Nickel-Chromium Pig-irons of 
the ‘“ Addition” Type—The composition of 
these is adjusted so that a definite percentage, 
probably 10 to 25 per cent., added to a suitable 
base composition, will give a final composition 
to comply with the specification. 

(c) Chromium Types.—In some cases it is 
useful in the production of nickel-chromium cast 
iron to add the chromium in the cupola, in the 
form of chromium-bearing pig-iron, and to make 
a nickel addition to the metal in the ladle by 
means of “F” nickel shot. 


Ferro-Alloys 


In the production of nickel alloy cast irons, 
particularly for high-strength qualities, exten- 
sive use is made of ferro-alloys to adjust com- 
positions. For cupola additions these materials 
are usually obtained in massive form and 
charged in pieces or lumps which are popularly 
referred to as being of “fist” size. If under- 
sized pieces are charged, there is great danger 
that part of the material will trickle down into 
lower charges and upset the composition of 
individual charges. It must also be kept in 
mind that some ferro-alloys, particularly ferro- 
silicon, are very brittle or easily crushed. 

(1) Ferro-Silicon 

This ferro-alloy is available in several different 
grades, but, for cupola melting, the grades con- 
taining 50 per cent. to 80 per cent. silicon are 
most commonly used. For ladle additions ferro- 
silicon of the above-mentioned grades is also 
used in crushed form, preferably graded to suit- 
able size by screening to remove dust and to 
yield a material of uniform size. For “late” 
silicon additions to the ladle, ferro-silicon is also 
used as an inoculant. When the addition to be 
made is relatively large, it is often convenient to 
use a grade of ferro-silicon containing 90 per 
cent. or more silicon, in order to reduce the 
total weight of alloy to be added to give a 
predetermined silicon increment. 

(2) Ferro-Manganese 

The standard grade normally used contains 
80 per cent. manganese, but other grades are 
occasionally available. It is added to the cupola 
charge in exactly the same manner as other 
ferro-alloys, avoiding the use of very small 
lumps. 

Some authorities recommend the use of a 
nearly carbon-free ferro-manganese, the reason 
given being based on the assumption that, since 
the manganese is present in the free state, 
instead of as manganese carbides, it will act as 
a more vigorous deoxidising and scavenging 
agent on the molten iron. 

For normal practice, the use of crushed ferro- 
manganese as an addition to molten metal in 
the ladle is not to be recommended, since ex- 
perience has proved that this method may yield 
rather erratic results. 


(Concluded on page 440.) 


441 


ib. 
ed, 
: 
the 
Pa - 
00 
are 
is 
or- 
yn- 
ing 
for 
led | 
in 
yn, 
ay, 
eT- 
nd 
to 3 
he 
gi- 
ble 
es. 
any, 
ec- 
1S 
of 
dd 
his 
the 7 
ves 
ht- 4 
ry. 
to 
in & 
TiS i 
To 
101 
ut 
“if 
he 
jes 
cts 
the 
ek 
kel 
kel 
red 4 
ted 
at 

= 


FOUNDRY TRADE JOURNAL 


Patternmaking Principles’ 
By EDWARD CUNNINGHAM 


. The patternshop is necessarily the first de- 
partment in a foundry concerned in the pro- 
duction of a casting. This does not imply that 
the other departments should not be consulted 
or considered before the actual production of 
a pattern is commenced. In fact, all other de- 
partments should be consulted before a start is 
made, and their points of view should be ex- 
amined before the type of pattern to be produced 
is decided upon. 

If any machining is to be done on the casting 
the machine shop should first be consulted, and 
a decision made regarding the machining allow- 
ance which will be provided on the actual 
casting as it comes from the moulding shop. 
Also, it might be advisable to cast snugs or 
blocks on the casting, to provide gripping 
facilities while the casting is being machined. 

These matters having been settled, the overall 
sizes of the pattern can be fixed and the mould- 
ing shop can be consulted to determine the best 
methods of moulding and casting the job in 
hand. The plant available, such as boxes, core- 


D 
Fic. 1—METHODS OF CUTTING TIMBER. 


drying plant, lifting gear, etc., should be taken 
into account, as possibly an obvious method of 
moulding a certain casting is impracticable 
owing to the absence or inadequacy of certain 
plant—plant which it would not be advisable 
to make or purchase for the particular job. 
Other expedients should then be considered, and 
a method of moulding eventually adopted which 
will give a good casting and which will allow 
the patternmaker to produce the necessary 
pattern core boxes, etc., required by the 
moulder. 


If loose iron patterns or plate patterns be 
considered, the difference in the cost of cast- 
ings from loose patterns and from plate patterns 
should at least offset the increased cost of the 
plate patterns over the number of castings re- 
quired. 


The patternmaker having been informed what 
type of pattern is required, whether wood, loose 
iron pattern or plate pattern, he should draw 
down the job on a suitable board at full- 
size scale, with the necessary number of con- 
tractions added. This is not a difficult matter 
nowadays, as contraction rules can be purchased 
to suit the contraction of various metals, or, in 
the case of iron, with one, two and three con- 
tractions on different edges of the same rule. 
This means a distinct saving of time, as it 
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Paper read to the Falkirk Section of the Institute 
ndrymen, Mr. J. A. Donaldson presiding. 


obviates the patternmaker making calculations 
for contraction with every dimension he requires. 
The coreprints should also be drawn down on 
this board, as well as all the necessary sections, 
to enable the work to go forward smoothly. 

These views and sections should give the 
patternshop all the necessary information re- 
garding taper to be allowed on the pattern, 
angles, circles, thickness of metal, cores and 
coreprints, and also the machining allowances 
which are to be allowed on the casting. This 
drawing should be coloured, say, blue for metal 
sections, red for machining allowances, 
and yellow for coreprints. If a standard set of 
colours be used in the patternshop, several men 
could be working at different parts of the same 
pattern and coreboxes, or, if there are several 
patterns of the same type and of the same 
general section, these patterns could be produced 
concurrently with the assurance that every man 
is proceeding on the right lines. 

It will be seen from the foregoing that a pro- 
ficient patternmaker must possess a good know- 
ledge of drawing and geometrical principles, be- 
sides knowing something about engineering, and 
must also have a sound knowledge of moulding 
procedure. 

On completion, the pattern should be given 
two or three coats of a good damp-resisting 
varnish to preserve it from the moisture in the 
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Fic. 2.—METHOD OF AVOIDING WARPING. 


moulding sand. This is a sound economy, as 
nothing destroys the smooth working of an 
otherwise good pattern more quickly than con- 
tinual subjection to damp sand and then to a 
drying atmosphere while the pattern is lying in 
the pattern store. 

It is worth while a patternmaker studying 
timber and its growth. Sketched at A in Fig. 1 
are shown the annular rings of a tree and the 
capillaries. When a tree grows it is a solid 
mass, but after it is cut shrinkage begins to take 
place. This happens mostly in the annular 
rings, as shown at B. 

At C is shown the method of cutting timber 
right across. This is not such a good method 
as at D, but the user will get more timber from 
the tree. The second method of cutting, B, is 
known as the quarter-grain method, and is in 
great use by furniture makers. 

Fig. 2 shows three pieces of wood. In the 
middle sketch the wood is shown tilting slightly 
at the ends. After a piece of wood has been 
cut, the ends of the annular rings tend to 
straighten up. The bottom sketch shows the 
wood in three pieces, the annular rings in the 
first piece and the third piece curving in the 
opposite direction to that of the middle section. 
This method tends to stop the wood warping. 


DISCUSSION 


In the discussion which followed, the CHatr- 
MAN (Mr. John A. Donaldson) asked if alumi- 
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nium-silicon alloys had been used to any great 
extent in the district. 

Mr. R. R. SHAW replied that one firm in 
Motherwell produced their pattern plates in in 
aluminium-silicon alloy and showed fine wo:k- 
manship. To tackle a job in Falkirk would ra se 
a great many difficulties in regard to draw. The 
plate was light, quite durable, and had the te- 
deeming feature that if the bend were a liitle 
out, the plate could be rectified. In Motherwell, 
they worked the plate for flat jobs. The engi- 
neers mounted the half-patterns on the plates, 
The patterns are made in halves and bored in 
two places. If the method were adopted in 
Falkirk, it would eliminate a great deal of un- 
necessary fatigue on the part of the moulder. 

Mr. CUNNINGHAM said that in a job he had 
done recently he had to make an iron pattern, 
which was too heavy. Finally, a plate of alumi- 
nium with a plywood or wooden centre was 
made, which was lighter for the moulder. 


Raw Materials for Making Low- 
Nickel Cast lron 


(Concluded from page 439.) 


(3) Ferro-Chromium 

Ferro-chromium is also available in several 
grades, according to the carbon content. For 
addition to the cupola it is normal practice to 
use a grade containing 4 to 6 per cent. carbon 
and 60 to 75 per cent. chromium, 65 per cent. 
being most commonly used. Here again some 
authorities claim that the low-carbon grades, 
comprising 2 per cent. down to 0.15 per cent. 
carbon and chiefly used for steelmaking, offer 
advantages over the high-carbon grades for addi- 
tion to cast iron. The underlying theory is 
again connected with the presence of carbides, 
it being claimed that it is better to add ferro- 
chromium containing the smallest amount of 
chromium carbides. 

For ladle additions, the ferro-chromium 
should be in crushed form, graded to pass a 
10-mesh sieve and having any dust removed by 
screening on a 50-mesh or 60-mesh sieve. A 
4 to 6 per cent. carbon grade of ferro-chromium 
is most convenient for crushing. For cupola 
additions, either grades may be used, in the 
form of small lumps. Briquettes are also avail- 
able which consist of ferro-alloys crushed within 
definite limits and held together with a cement 
binder, which also acts as a protective coating. 
When the briquettes are put in the cupola charge, 
the binder in its function of a protective coating 
prevents loss of alloy by oxidation and the 
absorption of carbon during the melting process. 
Briquettes are made in standard sizes each con- 
taining a definite weight (usually 1 Ib. or 2 Ibs.) 
of silicon, manganese or chromium, according to 
the alloy. This is very convenient and saves 
weighing and breaking up ferro-alloys in massive 
form. 

High-Silicon and High-Manganese Pig-Irons 

For the addition of silicon to cupola charges, 
high-silicon (10 to 12 per cent. silicon) pig-irons 
may also be used. These are commonly known 
as “silvery” pig, and the silicon content allows 
larger additions by weight to be made for a 
given silicon requirement. In the same way pig- 
irons with 4 to 5 per cent. manganese are 
sometimes available. 


Institute of Metals 


As a wartime measure the Council of the Institute 
of Metals has decided that all candidates for mem- 
bership whose applications are found to be in order, 
and are received before noon on February 8, will 
have the privilege. of an extra four months’ mem- 
bership. A candidate’s next subscription—follow- 
ing his initial payment—will not become due, there- 
fore, until July 1, 1941. The necessary membership 
application forms can be obtained on application 
to Mr. G. Shaw Scott, 4, Grosvenor Gardens, 
London, S.W.1. 
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Historical Survey of Iron 


EARLY USES AND 


Mr. A. PINKERTON, delivering his Presidential 
address to the Birmingham Metallurgical 
Society recently, dealt with “Metals in the 
Service of Mankind,” in the course of which 
he stated that the first known use of metals 
dates from about 5000 B.c., though the true 
metal age cannot be said to have commenced 
earlier than 3000 B.c. It will be seen, therefore, 
that the beginning of the metal culture is a com- 
paratively recent happening in the history of 
mankind. Appended are some interesting ex- 
tracts relating to iron. 

The metal which has ultimately become more 
abundant than all the others is iron. This metal 
is also found in the native state in the form of 
meteorites, and most of the authorities agree 
that this is the source from which it was first 
obtained. Rickard states that the few iron relics 
which date from before 1400 B.c. are most 
likely to be of native origin. Breasted says that 
tools of iron were in use in Egypt in the old 
kingdom before bronze. If this is so, they must 
have been very limited indeed, as it is generally 
agreed that iron, even at a much later date, was 
considered more valuable than even copper or 
bronze and, therefore, must have been much 
more scarce. 

It seems generally accepted that iron was 
not in common use until about 1200 B.c. Even 
at a much later date there is evidence that the 
working of bronze was better understood than 
that of iron. Articles found at Dijirabis on the 
Euphrates, the scene of fighting between the 
Babylonians and the Egyptians in 504 B.c., con- 
sisted of swords and spear heads in bronze and 
arrow heads in bronze and iron, the bronze 
arrow heads being much more skilfully worked 
than those of iron. 


Iron in Ancient Britain 


When the Romans came to Britain, they found 
a considerable metal culture in existence here. 
Iron was being produced in various districts in 
the southern counties, and even as far north as 
the Tyne. A curious use of iron in ancient 
Britain was in the form of currency bars. 
Although coins had been in use in the country 
prior to this time, they seem to have been con- 
fined to the south-eastern counties, the iron bars 
being used for exchange in the more westerly 
districts. Newton Friend describes them as re- 
sembling partly-finished swords, consisting of a 
flat, slightly tapering blade with blunt edges. A 
tude handle was formed by turning up the 
edges so as to meet for a distance of about 
2 in. from one end. They were of various sizes, 
the unit being about 309 grms. and varying from 
one-quarter to four times that weight. They 
have been found chiefly in Worcester and Somer- 
set and some of them are preserved in Wor- 
cester Museum. Various other articles of iron 
have also been found in different parts of the 
country, including wheel tyres, daggers, sickles, 
tools and chains of pre-Roman origin. It is be- 
lieved that iron was in use in Britain for about 
200 years before the Christian era. 

Eastern Pioneers 

Iron continued to be made in Britain through- 
out the Roman occupation in various places, 
particularly the Forest of Dean. The largest 
mass found in this country was discovered at 
Corstopitum, near Corbridge, in Northumber- 
land, which dates from A.D. 350 to a.p. 380, and 
weizhs about 3 cwts. It is interesting to note 
that the Delhi Pillar, the most noteworthy 
anc‘ent monument in iron and of the same 
Per od, weighs-about 6 tons. This shows how 
much the Eastern ironmakers were in advance 
of Western contemporaries. Both masses were 
prc duced, however, in the same way, by welding 
torcther relatively small lumps made by the 


ITS DEVELOPMENT 


direct process. The method of making iron at 
this time was by the direct reduction with char- 
coal in furnaces not more than 3 to 4 ft. high 
and blown by bellows worked by man-power. 
By this method the temperature was only high 
enough to make a soft malleable iron or, under 
favourable conditions, a steely iron. During the 
next thousand years or so, the furnaces may 
have increased in size and larger lumps of metal 
produced. Steely iron or even steel came to be 
made at will and the art of letting down or 
tempering steel was also discovered. The tech- 
nique of iron working as distinct from extrac- 
tion made immense strides, but the method of 
smelting remained essentially the same. 
Mechanical Blast 

An invention which enabled larger furnaces to 
be used and higher temperatures to be attained 
was the mechanical blast. Agricola describes 
in 1556 the construction of a bellows with valves 
of quite modern type worked by a water wheel. 
It is obvious that this appliance must have been 
fairly well standardised at that time and such 
a bellows is known to have been in use in 
Gollinez in 1435. With the higher temperatures 
thus available the production of white cast iron 
would be possible and it is clear from Agricola‘s 
writings that this was known in his day. A fur- 
ther increase in height and bellows capacity 
would result in still higher temperatures and, 
with the reduction of silica, a grey cast iron 
would be made. It would soon be found that 
such a metal was better adapted for making 
castings, and one of the earliest uses to which 
this type of casting was put was that of making 
stove plates, the oldest known one having been 
made in Germany in 1497. 


Use of the Water Wheel 


The water wheel, as well as supplying power 
for operating the bellows, was used for working 
the stamps for crushing the ore, although men- 
tion is also made of the employment of man 
and horse power for this purpose. The bellows 
as a means of production of forced draft 
seems to have continued in use until about the 
middle of the eighteenth century. The smelting 
of ore in Britain had been greatly hampered by 
the lack of fuel. Hitherto charcoal had been 
the only material available for this purpose. 

Various laws had been enacted during the 
Tudor and Stuart periods restricting the felling 
of trees for smelting as the supply of timber 
for shipbuilding was being depleted. It became 
necessary therefore to find another source of 
fuel. Coal, which had been known in this coun- 
try from the beginning of the thirteenth century 
or even earlier, was the obvious alternative, but 
the first tentative efforts to use it for smelting were 
not very successful. James I granted a patent 
to a Simon Sturtevant, a German, for the making 
of coke, but he does not seem to have enjoyed 
his privileges for long as he got into trouble 
and was outlawed. Dud Dudley experimented 
with the use of coke for making iron at his 
father’s works in Worcestershire in 1619. He 
appears to have had some success in this ven- 
ture but became involved in lawsuits at the in- 
stance of the charcoal-using ironmasters and 
finally the Civil War put an end to his efforts. 
Abraham Darby, aided by his son-in-law, 
Richard Ford, appears to have solved the prob- 
lem of using coke for smelting between 1706 
and 1713. 

It is stated that he made iron brittle or tough 
as he pleased and that he was able to cast 
cannon so soft as to bear turning like wrought 
iron. By 1745 coke was in general use. 

Rise of Sheffield 

Steel or steely iron was known from very 

early times, but it was made only in small quan- 
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tities, and its use was comparatively limited. 
As early as the days of Chaucer, the latter part 
of the fourteenth century, Sheffield was cele- 
brated for the manufacture of steel knives, but 
the method of making the steel was slow, taking 
about a week for a single charge. In 1740 
Huntsman started making steel in clay crucibles, 
the process occupying about 3 hrs. The intro- 
duction of cheap steel did not take place until 
Bessemer introduced the converter. Shortly 
afterwards Siemens developed the open-hearth 
furnace, which did the same work in a slower 
but more controllable manner. In 1878 Thomas 
Gilchrist introduced the basic hearth, by which 
he was able to eliminate the undesirable phos- 
phorus from the metal. 

The most outstanding invention of the 
eighteenth century was undoubtedly that of the 
steam engine of James Watt. The discovery of 
the principle of the steam engine is attributed 
to Hero of Alexandria about 100 B.c., but many 
centuries had to elapse before the practical 
application of the power of steam became pos- 
sible. This invention put a source of power into 
the hands of man hitherto undreamt of, which 
could not only be applied to the pumping of 
water from mines, its first use, and producing 
stronger blast for smelting, but made possible 
the use of heavier machinery, such as rolling 
mills and stamping presses for the metal trades 
as well as plant for other industries. 


Nineteenth Century Activity 

The nineteenth century was one of great ex- 
pansion in the metal trades. Several factors con- 
tributed to this result. The great increase in 
overseas trade not only opened new markets 
for finished products, but provided fresh sup- 
plies of minerals. The increasing application of 
steam power in industry and its revolutionary 
effect on transport provided still further outlets 
for the use of metals. The introduction of iron 
ships in place of wooden ones still further ex- 
tended this field. This century, too, saw the de- 
velopment of another new source of power, that 
of electricity, made possible largely by the work 
of Michael Faraday. 

Mention has already been made of the intro- 
duction of the converter by Bessemer and the 
open-hearth and basic processes by Siemens 
and Gilchrist. Another advance in the ferrous 
field was made about this time, that of hot blast, 
first introduced by Nielsen in 1829. By this 
means the amount of coke required to produce 
a ton of pig-iron was reduced from eight to six 


tons. 
Processing 

The development of processes for the working 
of metals has also made rapid strides in recent 
years. The extrusion press has been in use for 
a considerable time, but lately it has been found 
possible to extrude alloys hitherto considered not 
amenable to this process. The electric furnace 
in one form or other has been used for some 
time for melting, but its use has been greatly 
extended since the introduction of the induction 
furnace. Electric annealing has long been recog- 
nised as the best method of carrying out this 
work, but until recently the cost has been pro- 
hibitive. In this department, too, must be men- 
tioned the extension of the continuous furnace 
and the introduction of controlled atmospheres, 
which are frequently combined and for which 
electric heating is particularly suitable. The 
developments in rolling mills and power presses 
are such as to make those in use only twenty 
years ago appear antiquated. 

In the casting of metals, the centrifugal 
method is of comparatively recent origin, but 
the most remarkable change in this direction has 
been the introduction of continuous mills. By 
this process the liquid metal, contained in a 
reservoir, is caused to pass through a die where 
it solidifies at a controlled rate, passing out as a 
solid bar. A similar method has also been ap- 
plied to the production of sheet. This process is 
still in the experimental stage. 
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Metal Cleaning Hygiene 


AN AMERICAN CODE OF RECOMMENDED PRACTICES 


(Continued from page 430.) 


METAL PICKLING PROCESSES 


Hazards Involved.—All acids used for pick- 
ling processes are toxic. All acid solutions of 
pickling strength are also toxic, and in addition, 
constitute an accident hazard if the acid solu- 
tions come in contact with the eyes or body 
and produce extreme irritations, and at elevated 
temperatures cause severe acid burns. Certain 
pickling acids are more hazardous than others, 
particularly nitric and hydrofluoric acids. 
Hydrochloric and sulphuric acids are somewhat 
less hazardous from a health point of view. 
Exposure to the concentrated fumes and acid 
mist arising from pickling operations consti- 
tutes a definite health hazard. Inhalation of 
these fumes over a period of time may cause 
chronic irritation of the respiratory tract. This 
irritation renders those exposed more subject 
to other infections. Acid fumes and mist 
attack the enamel of teeth and accelerate decay. 

Tank Construction—The working level of the 
bath and overflow shall not be less than 6 in. 
below the top of the tank to prevent spillage 
or splashing. The size of the overflow provided 
should be ample to prevent the bath overflow- 
ing the tank and should never be less in area 
than the equivalent of a 4-in. pipe. 


Acid Inhibitors 


Inhibitors used to protect the product during 
the pickling operations tend to reduce the 
amount of fumes and acid mist given off by the 
retarding of the production of hydrogen gas on 
the surfaces of the material being pickled. 
Whenever practical, inhibitors should be used 
in the acid bath, but no inhibitor shall be used 
that increases the toxicity of the acid mist cr 
fumes arising from the pickling operations. 
Colloids may be used to retard the gassing of 
the bath surface. 


Handling the Product 


Whenever practical, mechanical means should 
be provided to load and unload the product 
from the tank, either by means of conveyor, 
hoist or hooks. Every means shall be provided 
to prevent the operator from becoming splashed 
or in direct contact with the acid solutions. 
Mechanical equipment for loading and unload- 
ing the tanks, particularly hoists, shall be in- 
spected periodically to make sure that all parts 
are in good working order and strong enough 
so that loads will not drop into the tank which 
would cause splashing and thereby burn and 
injure the operators. 


Ventilation 

If general ventilation is employed, mechanic- 
ally-operated air-flow producing equipment 
shall be installed to provide at least 15 fresh air 
changes per hour in the work place or room 
where the pickling operations are performed 
except that in the event pickling operations are 
performed in a large room where the pickling 
Operations are only incidental to other activities, 
then general exhaust ventilation shall be pro- 
vided that will remove at least 15 times that 
amount of air per hour from the pickling zone 
as represented by a volume as measured 25 ft. 
horizontally from the edges of the pickling 
tanks and not less than 15 ft. high from the 
tops of such tanks. 

Pickling operations using either nitric or 
hydrofluoric acid shall be provided with direct- 
exhaust ventilation. Such direct exhaust ven- 
tilation shall be sufficient to remove the fumes 
and acid mist escaping from the pickling tank 
and convey such contamination by means of an 


exhaust system to the outside of the building. 
If one of the following methods is used for 
direct ventilation, it shall conform to’ the mini- 
mum requirements below :— 

Hooded Enclosures.—If hooded enclosures 
can be built on top of the tank and at least 
two opposite sides are enclosed, there shall be 
Maintained an average face velocity flowing 
into the open ends of the enclosure of not 
less than 100 ft. per min. 

Canopy Hoods.—Where it is not possible to 
extend the hoods down to the top of the tank 
and an overhead or canopy hood can be in- 
stalled, the amount of air exhausted into the 
hood shall be sufficient to maintain a contour 
velocity at the edge of the tank of not less 
than 75 ft. per min. 

Exhaust on Edge of Tank.—If hooded en- 
closures or canopy hoods cannot be installed 
because of interference with the handling of 
product, a slotted exhaust manifold may be in- 
stalled on the two opposite longest sides of the 
tank, but preferably on all four sides of the 
tank. The minimum volume of air flowing into 
the slots shall not be less than 60 cub. ft. per 
min. per linear foot of slot for each foot or 
fraction thereof of the tank width. The total 
volume of air to be exhausted at the edges of 
the tank shall be determined by the following 


formula : 
C.F.M. = L x 60W 
when C.F.M. = cub. ft. per minute, 


L = Total length in feet of slotted exhaust 
manifold around edges of tank, 
W = Width of tank in feet. 
Tanks shall be kept to as narrow a width 
as possible in order to make the exhaust more 
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not less than 6 in. above the highest liquid levci 
in the tank. 
Exhaust Discharge 


All exhaust systems discharging acid fum:s 
and acid mist shall be discharged out of doors 
and at least 10 ft. above the roof line of any 
adjacent building. If the amount of the co.- 
taminate discharge is excessive and will affect 
the property in the immediate vicinity, the dis- 
charge stacks shall be extended upwards to more 
thoroughly diffuse the contaminating substance 
into the general atmosphere or else collected in 
suitable acid absorbers. 


Personal Protection 


When there are chances of coming in contact 
with acid solutions, the operators shall be pro- 
vided with and wear fabric-reinforced rubber 
gloves and if there is any splashing of the solu- 
tion, the operators shall be provided with and 
wear rubber boots and rubber aprons that ex- 
tend below the boot tops. Chemical goggles 
shall be worn to protect the eyes when there is 
any danger of splashing during the operation 
of the process and they shall always be worn 
when making acid additions to the solutions, or 
when cleaning the tanks. Woollen and/or 
rubber clothing shall be worn by all operators 
when in contact with acid solutions. Cotton 
clothing shall never be worn because acid 
solutions readily attack cotton textiles. 

A potable source of water in at least a 3-in. 
pipe size and not over 25-lb. pressure equipped 
with a quick-acting valve shall be provided in 
close proximity to the cleaning installation, with 
which operators’ eyes or body may be tho- 
roughly washed with water in case of accidental! 
splashing. In the case of eye splashing follow- 
ing this first-aid washing the injured person 
should be immediately attended by a physician. 

Alkaline solutions shall never be used on the 
eyes until after the eyes have been thoroughly 
washed out with water because of the hazards 
of secondary burns from the heat generated 
by combining alkalines with the acids. 


effective. The lower edges of the slot shall be (To be concluded.) 
66 ” without annealing. In other cases the grinding 
Kennametal operation is said to be much lighter and there- 
A new cutting alloy known as ‘ Kenna- fore at lower cost, because of the more accurate 
metal,” capable of machining steels of practically machine finish. Tool life between grindings of 


all hardnesses, has been introduced on _ the 
American market. 

According to ‘‘ Steel,’’ the alloy is made by 
processes of powder metallurgy in vacuum 
furnaces, with the new intermetallic compound 
WTiC, as the essential ingredient. 

The new ingredient, WTiC,, is a substance 
synthesised from tungsten, titanium and carbon 
under certain conditions, and contains one atom 
of tungsten, one atom of titanium and two 
atoms of carbon in a single crystalline form, 
possessing distinctive physical and chemical] pro- 
perties. It is said that this compound is not 
subject to grain growth of any moment, thus 
making possible the production of finer-grained, 
dense, strong tool metal having high hardness, 
namely 78 Rockwell C, as compared to 66 Rock- 
well C for hardened high-speed steel. In fact, 
with rigid lathe conditions, it is said that bars 
of hardened high-speed steel at 65 Rockwell C 
have been machined with the new tools, pro- 
ducing small coiled turnings. 

However, the chief use of the new alloy is for 
tipping metal-cutting tools for turning, facing, 
boring, milling and reaming steel of hardness 
ranging from 200 to 500 Brinell. Speeds of 
cutting from two to six times as great as with 
tools of high-speed steel are claimed, the depth 
of cut and feed being regulated by the capacity 
of the machine to carry the load. Surface 
finish at these speeds is smoother, because of less 
galling,”’ or ‘* built-up edge’’ in cutting. 


Often grinding may be dispensed with; that is, 
the hardened stock or forging may be machined 


5 to 20 times that of steel tools is claimed. 

Grinding of these tools is done with special 
loose bonded grinding wheels of silicon carbide, 
or preferably with diamond impregnated 
bakelite wheels. The alloy is manufactured by 
McKenna Metals Company, Pa. 


Criticism of Silicosis Scheme 


Giving judgment in the Court of Appeal last 
week, allowing an appeal by an employer from an 
award made under. the Workmen’s Compensation 
Act, 1925, in favour of a workman who had been 
incapacitated by silicosis, Lord Justice Slesser said 
that he had come to his decision with regret. 
The Various Industries (Silicosis) Scheme, 1931, 
under which the workman claimed, perhaps called 
for reconsideration. The workman was employed 
at a foundry to break down the old walls of fur- 
naces, which were constructed of silica bricks, and 
to rebuild them with new silica bricks, but to 
obtain compensation he had to show, under the 
scheme, that he was employed in “crushing or 
grinding ” bricks. 

Lord Justice Slesser did not think that what the 
workman was doing could be said to be either 
crushing or grinding. It was clear that the Legis- 
lature did not intend every workman who was 
exposed to silica dust to have a right to com- 
pensation, but the result was that in the present 
case the workman, although disabled as a result ¢ 
silicosis contracted in the course of his employ- 
ment, could not obtain compensation. 

Lord Justice MacKinnon and Lord Justice God- 
dard agreed with great regret that the appeal must 
succeed. 
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PART IIl.—-EXPERIMENTAL WORK AND DEDUCTIONS 
By WM. Y. BUCHANAN 


General Causes of Gas Holes 


The formation of gas holes in cast iron is 
dependent on a large number of factors. These 
defects become more or less serious, depending 
on whether the casting is for an important 
purpose, and whether filling is allowed. In 
some branches of the industry, such as machine- 
tool manufacture, they are looked upon with 
extreme disfavour, and consequently even a 
small solitary hole in a large expanse of close- 
grained machined surface may cause the rejec- 
tion of the casting, the excellent quality of the 
metal notwithstanding. 

Gas holes are known to be formed by gases 
from the mould surface, i.e., the excessive 
evolution of gas immediately after contact of 
the metal with the mould coating and the 
surface layers. If the permeability of the mould 
be low and this gas evolution rapid, conditions 
are favourable to the formation of gas holes 
in the top surface of a casting. 

The same applies to relatively large particles 
of material, such as coal or limestone or even 
wood chips being close to the mould face. These 
warm up and give off gas later on when the 
metal is setting, and the gas so formed has no 


work, when the patterns are drawn by hand, is 
a common source of gas holes. In addition to 
these, excessive bubbling may be caused by wet 
green sand used in making up bushes or head- 
boxes. These defects are, of course, rare with 
skilled moulders, but may occur during the train- 
ing period of boys or unskilled labour. Gas 
holes may also be caused by the coating on 
chaplets, if this be of inferior grade. 

When using “chills” or external denseners 
the metal may “ flutter,” causing gas holes close 
to the surface. This may be due to having 
put a cold “chill” into a warm mould, thus 
causing the condensation of moisture on the 
metallic surface, or to the type of coating used. 
No doubt many strange liquids have been tried 
on chills, such as boiled linseed oil, alone or 
with sand; red lead—wet and dried; tar; 
creosote; black-wash; plumbago water; alu- 
minium paint; sodium-silicate mixtures, etc., 
most or all of- which give off gas in large 
quantities when in contact with hot metal. 


Dissolved Gases 


The object of this Paper is to consider the 
gas which is brought to the mould dissolved in 


Fic. 1.—(Lerr) Gas HOLE FORMATION FROM CoaL PARTICLES OR SIMILAR MATERIAL NEAR 


MouLp Face 


Fic. 2.—(CENTRE) DIFFICULT TYPE OF CORE TO VENT PROPERLY WHERE 


METAL TRAPS AIR IN THE Top EDGE. Fic. 3.—(RIGHT) Gas HOLES IN THE STREAM OF 


METAL. 


chance to separate from the pasty metal. These 
particles of foreign material form isolated holes 
in any part of the casting to which the particle 
happens to be adjacent, as is shown in Fig. 1. 


Cores are often a source of gas holes owing 
to their shape, and this may be exaggerated by 
too rapid filling of the mould. This defect, 
shown in Fig. 2, may be corrected by turning 
the core in such a way that the metal in passing 
over the surface tends to drive the gases towards 
the proper vent, instead of from the vent to- 
wards some extremity. 


There are also cases of excessive ramming, 

which lowers the permeability of the core, and 
gas holes from this source are readily recognised 
by their shape and close proximity to the defec- 
tive core. In addition to this, the use of partly- 
baked cores or excessively bonded sand pro- 
duces gas holes due to gas coming off in the 
mould when it should have been driven off com- 
pletely in the drying stove. 
_ Gas holes may also be caused by the position- 
ing of the system of gates so that air may be 
entrained in the stream of metal during filling of 
the mould (Fig. 3). This usually produces a 
Stream of small holes leading away from the 
gate in the line of flow of the metal. 

In green-sand work, the excessive use of the 
Swab on joint lines, especially in rough plate 
“A Paper read before the Scottish Branch of the Institute of 


British Foundrymen Mr. N. E. Erskine presiding. Part I of the 
Paper was printed in last week's issue. 


the cast iron itself, and is likely to come out 
of solution during solidification. The gas re- 
maining in solution after solidification does not 
materially affect the foundry, as the chief 
interest is in the production of a sound casting. 

That there is such a thing as “ gassy” metal 
is well known, but nothing seems to be definitely 
understood, and most of the old-timers attri- 
buted gas in molten cast iron to oxidation in 
a vague way. Much has been blamed upon the 
rapid driving of the hot-blast furnace as com- 
pared with the slow-running cold-blast furnace, 
and cold-blast pig-iron was said to be superior 
to the hot-blast variety. 

There were also certain fixed ideas about 
cupola melting, which prompted these old-timers 
steadfastly to avoid light scrap and steel as 
potential sources of dissolved gas, or oxidation 
as they called it. In this they were at that time 
quite justified, but this point of view ruled out 
a large volume of raw material so far as cupola 
practice was concerned, and has often caused 
unnecessary market upheavals at regular intervals 
due to uneven supply and demand. In the 
present war conditions, the conservation of 
national resources for so important an industry 
as iron founding is essential, but it should not 
require a European war to emphasise the fact. 

Since one of the main objections to these 
cheap scrap materials is that of gas, the study 
of this subject in connection with melting con- 
ditions is of considerable importance, and is 
evidently new. 
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The writer's interest in the subject of gas in 
metals began a number of years ago in Park- 
head Forge, where as a research assistant under 
Mr. T. Service he was given the job of collect- 
ing and analysing gases evolved during solidi- 
fication* of steel at the time when the com- 
mittee on the Heterogeneity of Steel Ingots was 
very active. At this time also the Metallurgical 
Club of the college held many excellent meet- 
ings, at which metallurgists met to carry on dis- 
cussions following lectures by such authorities 
as Dr. Desch, Prof. Andrews, Mr. Service, Dr. 
McCance, Mr. Austin, Prof. Hay, Dr. 
Donaldson, and many others well known in the 
metallurgical world. 

Slag inclusions in steel and the conditions 
bringing these about were constantly under dis- 
cussion, whilst the importance of gas had long 
been recognised in steelmaking, and its study 
had been extensive and painstaking. 

The fact that the matter has not been given 
more attention in cast iron is rather strange, 
and may, in fact, be due to the fact that re- 
placements in cast iron are relatively cheap and 
that in small foundries facilities for carrying out 
any investigation are usually entirely lacking.t 


Experiments on Cast Iron 


The work detailed in this Paper was carried 
out before a search was made of the published 
literature, and while it was not influenced by 
the published material, it is interesting to con- 
sider the experiments made on cast iron in the 
light of these records, annotated extracts from 
which form Part I of this Paper. 

Owing to the possibility of disturbing factors 
entering into the collection of gas from molten 


Fic. 4.—DIMENSIONS OF CAST 
IRON BELL USED IN TESTs. 


cast iron, it was thought necessary to find some 
method which could be readily repeated under 
foundry conditions so that ample verification of 
any work could be made, and the method de- 
cided on was to use a cast-iron bell (Fig. 4) 
which could be readily replaced and to draw 
off the gas from a standard foundry ladle. 

Volumes might be calculated per unit area, 
but this also brings in the question of depth 
of metal, and it is uncertain whether the gas 
collected will rise from the bottom in a vertical 
direction, although it does not appear to rise in 
bubbles but steadily and uniformly from the 
surface, as in slow evaporation of water, except 
in excessive gas evolution. The bell readily 
melted away under the surface of the liquid 
metal and had to be renewed for each test. 

In order to make the bell withstand liquid 
metal erosion, a refractory was tried out, and 
the bell remained intact, and a great deal of 
work was done until it was found that this wash 
coating gave off CO. as well as combined water, 
and the work had to be discarded. Other 
cements were tried, but they also gave off CO., 
to the following extent:—Pyruma (commercial), 
0.42; Alundum cement, 0.42, and Bentonite, 
0.52 per cent., when tested in stream of O,. 

No further attempt was made to preserve the 
bell, and the present method is to bore and tap 
the bell without using oil and then sand-blast 


* See letter to the Editor inthe FounpRY TRADE JOURNAL, 
August 25, 1938. 


+ For a better appreciation of what follows, it is best to refer 
again to the first part of this Paper, published in the JouRNAL 
last week:—EDITOR. 
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the inside carefully, using a new bell for each 
experiment. It was also found necessary to 
clamp the bell so that no movement occurred 
during the sampling, as this would obviously 
affect the volume of gas delivered momentarily. 

A suitable wooden stand was constructed, as 
shown in Fig. 5, to hold the ladle on one side, 
and the glass apparatus on the other side of a 
as partition which held the clamp. The 
level of the liquid metal was fixed by marking 
the ladle before filling. 

The ladle or shank was always filled with 
metal and allowed to stand, then the metal was 
poured out prior to the actual test in order to 
burn off any blackwash and thoroughly dry off 
the lining. This was done at least once and 
often three times. Then the ladle was filled to 
the correct level with the metal to be tested, 
placed on the stand carefully and the bell 
lowered into position on a clean surface of 
metal. 

The tube was connected to the exhausting 
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Fic. 5.—ARRANGEMENT FoR MEASURING GAS 
VOLUME IN CAST IRON. 


tube, as shown in Fig. 6, and all air and some 
gas drawn off. When the required amount was 
taken off, the sampling tube was switched into 
the circuit and the sample taken at atmospheric 
pressure, i.e., under no suction. Gas forming 
gas holes in a casting would come off first of 
all at atmospheric pressure, and later under a 
head of metal, but never under suction in norma! 
conditions. That there is a large quantity of gas 
was clearly demonstrated when the exit end 
from the tube of the bell was kept closed. 

_ The surface of the liquid metal rose above 
its normal level by } in., as shown in Fig. 7, 
and when the tube was opened, this fell with the 
escape of gas. This happens even when no sign 


TREATED WITH UNTREATED 
MILL SCALE 

130 


RATE OF EVOLUTION CC/MIN. 
Fic. 8.—EFFECT OF SCALE TREATMENT ON 
RATE OF EVOLUTION OF Gas. 


of gas can be seen, and when gas is actually 
seen to escape from the metal surface, the 
volume of dissolved gases must be excessive. The 
same may be demonstrated if the bell is con- 
nected to a large bottle which has a water con- 
nection to a vertical glass tube. The water dis- 
placed by the gas will be seen rising rapidly in 
the tube. 

From the point of view of its immediate appli- 
cation to practice, the volume of gas evolved is 
probably more important, since it may be 
assumed that a small volume would tend to pro- 
duce a smaller gas-hole content than would a 
large volume. 

Several possible methods of measuring the 


FOUNDRY TRADE JOURNAL 


volume were tried, and it was obviously best to 
collect over a range of temperature between 
reasonable pouring temperature and that of soli- 
dification or between pouring and a normal tem- 
perature in the runner basins, i.e., allowing for 
a temperature decrease normally found in fill- 
ing the mould of a medium machine-tool cast- 
ing. 

The method found to be best is that indicated 
in Fig. 4. The bell is lowered and clamped 
in the surface of the liquid metal, then with 
the clip (Fig. 5) open, the burette is placed 
alongside the large bottle and moved up and 
down till the levels are in line at zero, and the 
reading on the burette is noted. 

The clip is closed and as the water is dis- 
placed into the burette, it is lowered to keep 


Fic. 6.—METHOD TO SECURE SAMPLES FREE 
FRoM AIR. 


the water levels in line, thus keeping the mixture 
of gases in the large bottle at atmospheric pres- 
sure, as this saves a considerable amount of 
calculation or correction where gas.is collected 
under suction and has to be converted to N.T.P. 
The method has the advantage of considerable 
accuracy of measurement, and if the two-way 
stop-cock is used to run quantities of water out 
of the burette, the volume measurement may be 
carried on indefinitely. 

It was found convenient to take readings of 
volume and temperature every 15 seconds and 
to make from these the time/temperature and 
temperature/rate of evolution graphs. The rea- 
son for plotting these graphs was to find 
whether there were ranges of accelerated evolu- 
tion (such as during graphite separation) which 
may be useful as an indication of possible 
methods of treatment of the metal. The tem- 
peratures were taken by a Cambridge optical 
pyrometer and no corrections applied, as this 
instrument has been used for years daily on 
the measurement of tapping and pouring tem- 
perature. 


Discussion of Results 


Although a special study could be made of 
the reaction of gas analysis of the metal to 
melting conditions, it seems that the gases exist 
in cast iron in no fixed proportions but merely 
in those proportions in which they happen to 
be available finally. It also seems likely that 
they may combine on coming out of solution. 

Oxygen as such does not exist, and this fact 
is not difficult to accept, considering the large 
quantities of carbon, silicon, manganese, sulphur 
and iron at high temperature available for reac- 
tion. Some of the results obtained in the course 
te experiments are set out in Tables I 
an 

Carbon dioxide, too, is unlikely to exist in 
quantity owing to the well-known CO, + C = 
CO reaction at high temperatures. 

Hydrogen appears to. exist in large quantities 
in the free state associated with carbon 
monoxide. These could be formed from the 
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action of steam and carbon: C + H.0 = CO 
+ H. . 

The presence of nitrogen would, of course, 
be accounted for by the large residual volume 
in the furnace gases after combustion was com- 
plete. The presence of CH. or methane is 
erratic, and no explanation is offered at the 
moment, but this is affected by oxidation as 
shown producing CO and H, from CH.. 

It is obvious that a systematic study of the 
composition of gas in cast iron related to melt- 
ing conditions, i.e., to air supply, patching con- 
ditions, slag volume and constitution, nature 
and size of charge and furnace gases is neces- 
sary and would make a welcome addition to 
the metallurgy of cast iron. 

From the examples given it can be shown 
that 35 to 90 per cent. of the gases are subject 
to oxidation treatment, and for the purpose of 
removal some straightforward solid oxide treat- 
ment is indicated. 

In any experiments on gas oxidation, how- 
ever, the volume measurement becomes essen- 
tial, as apparently the oxidation process does 
not oxidise and remove the combustible gases 
only but removes nitrogen by agitation ora sort 
of washing process. 

Then, since the gas analysis sample and the 


Fic. 7.—Gas DISPLACING METAL 
From BELL. 


volume test were not done simultaneously, there 
may have been a difference in the gas composi- 
tions of the ladles used, whereas for direct com- 
parison of the effect of treatment they should 
have been the same. These differences can 
only be counteracted by generous duplication of 
the tests. 


Rust Treatment 


The first gas oxidation tests were carried out 
using 1 oz. of ground rust (probably hydrated) 


Fic. 9—Gas HOLE or Pocket CAUSED BY 
DISSOLVED Gas COMING OUT OF SOLU- 
TION IN THE MOULD. 


to the shank containing 78 Ibs. of metal, and 
this gave a vigorous reaction. Then 2 ozs. o! 
aluminium-alloy scrap was added to take up 
excess of oxide, and this appeared to absorb 
the oxide film, but was very difficult to skim, 
and would probably lead to trouble in pouring. 
The result of this experiment showed a decided 
increase in gas content due to the treatmen! 
The volume was, in fact, doubled, and it was 
decided that any oxides such as brown or ret! 
hematite would be unsuitable. Mill scale, whic! 
is usually plentiful, was found very suitable, a> 
it is easily granulated and graded and is, ©! 
course, non-hygroscopic. 
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Mill Scale Additions 


Systematic tests on the use of powdered scale 
show that very heavy scale additions can be 
used without causing any reduction of the total 
carbon, and that this reduction of percentage of 
carbon does not take place in the presence of 
even low silicon, e.g., 14 Ibs. of scale added to 
5 ewts. of liquid cast iron produced a copious 
gas evolution, but the analysis of the metal was 
3.10 per cent. T.C and 0.84 per cent. Si before 
treatment, and 3.05 per cent. T.C and 0.43 per 
cent. Si after treatment, these figures showing no 
real change in the carbon content. It seems ger- 
mane to stress that, in any scale treatment, the 
quantity added should be kept to the minimum, 
and all reaction must be completed some time 
at least before casting. 

Mill scale gave the best gas reduction; a rapid 
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Fig. 8. The total volume has been reduced to 
about half that in the untreated sample. This 
shows the gas evolution from remelted borings 
melted in the loose form, a charge of 73 per 
cent. loose borings and 27 per cent. pig-iron. 
It is interesting to note that gas evolution is 
small in spite of the extreme fineness of the 
material charged to the cupola :— 


Total Range. 
| vol. | Deg. C. Rate. 
ec. per min. 
Untreated 44-5 | 1,170—1,090 13-7 
Treated with 
6-0z. scale 21-6 | 1,170—1,090 7-2 
Soda Ash 


It should be stated here that all metal melted 


through the slag. Gas escaped freely through 
the centre of the bell where the slag remained 
fluid. 


Gas ..| CO, | 0, | Co | H, 
Per cent.) 11-5 | 0-19 | 1-35 | Nil_| 40-43 | 46-55 


Comparing this analysis with others when 
the soda slag is kept out of the small ladle used 
for tests, it is seen that CO, comes off the slag, 
but in coming through the metal it is converted 
to CO, and this is in itself an oxidation process. 

The volume of gas found in iron treated with 
soda ash is greater than in the untreated metal. 

The addition of scale to soda ash appears to 
effect the desired degasification with a reduc- 
tion of the heat loss, and probably more effi- 
cient purification. 


CH, | Na 


TaB_e I.—In fluence of Various Treatments on the Composition of Gas Evolved from Cast Iron. 


Gas analysis. Per cent. Cast-iron analysis. 
Furnace. Treatment. 
CO, 0. co H, | CH, N T.C. Si. Mn. | P. | S 
Hard 54-in. balanced | None 1-22 0-7 11-67 Nil 42-6 43-8 3-19 1-18 0-74 0-42 0-114 
blast | 
Hard .. i eb ‘i None 0-76 Nil 12-9 37-4 0-83 48-1 3-22 1-28 0-87 0-48 | 0-120 
Soft .. None 0-43 0-43 23-9 36-5 27-25 11-47 3°46 1-78 0-96 0-40 | 0-091 
Remelted bor- | 32-in. balanced | None Nil Nil 9-05 35-3 Nil 55:6 3:00 2-38 0-72 0-54 0-116 
ings blast 
All pig 18-in. cupola None. ws 1-93 Nil 29-27 11-47 2-2 55-3 3-48 3°35 0-83 0-28 | 0-066 
Hard .. 54-in. balanced | 2 oz. scale, 6 oz. 3°8 Nil 46-0 37-0 8-0 §-1 3°37 1-52 0-76 0-43 0-108 
blast Al 
Soft .. ‘a i i 3 oz. scale only Nil 0-3 12-14 38-1 2-2 47-2 3-20 2-26 0-99 0-59 | 0-106 
Soft .. “< 6 ‘a 6 oz. scale only 0-48 Nil 14-1 63-9 17-2 4-22 3°53 1-92 0-94 0-47 0-094 
Soft .. + -* o Soda ash one 1-06 0-24 13-15 Nil 49-28 36°27 3°25 2-10 0-88 0-56 0-062 
Soft (wet ladle) Soda ash+ scale 0-86 Nil 13-31 11-87 7-2 66-76 No sample taken. 
reaction took place, which was complete in a and referred to in these notes, except that Effect of Wet Ladle 


very short time after the ladle was filled, and 
appeared to cause no decrease in temperature— 
probably due to the exothermic reaction or 
thermit effect. The resultant slag was appar- 
ently a silicate of iron, as the composition was 
43.24 per cent. Fe and 33.98 per cent. SiO.. 
It rose readily and formed a light, but solid, 


melted in the small 18-in. cupola, had regular 
additions of soda ash to the charges to keep 
the slag in good condition, and this will un- 
doubtedly have a beneficial effect on the metal 
in the ladle, but the use of granular soda in 
the ladle itself has been used as a method of 
degasifying metal. The intention is to remove 


An improperly-dried ladle may cause a con- 
siderable increase in the gas content, even 
though the evolution of gas is quite impossible 
to detect by signs of bubbling in the metal. The 
volume may be increased from 17 to 44 c.c. total 
volume, and the rate of evolution from 8 c.c. 
per minute to, say, 25 c.c. per minute, to quote 


TaBLe II.—Quantity of Gas Evolved from Various Types of Cast Iron through a Temperature Range. 


Average Cast-iron analysis. 
Total Range of 
Furnace. Treatment. vol. temperature. = of Per cent. 
8 ¢.e./min, Si. Mn, 8. | P. 
None .. 19-4 1,140—1,070 6-5 3-26 2-18 0-73 0-103 0-55 
None .. 25-5 1,200—1,090 7-1 3-18 1-81 1-08 0-099 | 0-54 
None .. 40-6 1,160—1,090 9-6 3-28 2-43 0-90 0-105 | 0-55 
Rust .. 51-5 1,160—1,080 14-7 3-40 2-21 0-83 0-104 | = 0-60 
54-in. Soda ash 36-7 1,110—1,030 13-4 3-14 2-23 0-82 0-072 =—s_- 0-63 
Soft iron balanced Soda ash 61-5 1,220—1,060 20-5 3-15 2-23 0-85 0-065 0-68 
blast 6 oz. scale .. 44-2 1,180—1,080 11-8 3-15 2-58 0-91 0-108 0-56 
Scale and Al, --| 84 1,220—1,060 9-7 3-21 2-18 0-93 0-107 | 0-61 
Soda ash and scale. . 17-5 1,160—1,090 8-8 3-10 1-66 0- 0-083 | 0-50 
Soda ash and scale 44 1,100—1,040 25-2 No sample taken. 
(wet ladle) 
1 
None .. 38-3 1,170—1,080 10-2 3°30 0-99 0-805 0-118 | 0-43 
54-in, None .. 39-1 1,180—1,060 11-2 3-17 1-28 1-00 O-1lll | 0°48 
Hard iron balanced None .. 39-9 1,180—1,050 10-0 No sample taken. 
blast 2 oz. scale 28-0 1,140—1,075 12-4 3-55 =| 1-03 0-715 0-124 ; 0-43 
3 oz. scale 25-9 1,160—1,040 8-0 3°36 1-22 0-76 0-119 0-40 
Remelted None .. 44°5 1,170—1,090 13-7 3-16 1-99 0-815 0-130 0-54 
borings _ 6 0z. scale 21-6 1,170—1,090 7-2 2-99 1-74 0-84 0-118 0-48 
All pig or 18-in None .. 88 1,240—1,130 27-1 3-48 3-35 1-03 0-066 0-28 
72 per cent. pig and x la None .. 39-8 1,140—1.080 15-9 3-27 2-68 0-75 0-100 0-58 
28 per cent. scrap — 


crust which was very easily skimmed; in fact, 
ii did not require skimming, as it would not 
flow and tended to collect to itself any other 
oxide films. 


_ One interesting point in the treatment of cast 
iron with scale is that it appears to reduce the 
sulphur slightly; for instance, an untreated 
metal showing 0.103 per cent. sulphur, when 
lieated with 0.6 per cent. scale, gave 0.098 per 
cent. sulphur, that is, a 5 per cent. reduction. 
The effect on volume of gas is illustrated in 


the gas by a sort of washing process due to 
CO, liberated from the soda ash and rising in 
large bubbles through the metal. 


The test carried out showed the usual violent 
reaction on pouring metal on the soda ash. The 
bell was placed in position after the usual in- 
terval of time and the gas collected from the 
metal and slag. The cooling effect of the soda 
ash was responsible for the freezing process 
being more advanced than usual at the end of 
the test, but temperatures could not be taken 


figures from an example in which no gas evolu- 
tion was showing in the surface of the lacile. 
When actual boiling is evident, the increase of 
gas content will be much greater. 


Type of Furnace 
It was found that the gas content in the metal 
from the balanced-blast cupola was uniformly 
low in both high- and low-silicon cast irons. 
In general, the use of light scrap, which causes 
gassy metal in the ordinary cupola, makes no 
difference when using the balanced-blast cupola. 
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To test an extreme case of this kind, measure- 
ment was made of the gas content of loose cast- 
iron borings (most of which was rather fine) 
melted in a 32-in. balanced-blast cupola. This 
was dead quiet in the ladle, and only gave 44 c.c. 
total volume, associated with a gas evolution 
of 13.7 c.c. per min. between 1,170 and 1,090 
deg. C. 

For comparison a small 18-in. bore ordinary 
cupola was tested. This has a blast supply in 
excess of that required, and it cannot be evenly 
distributed owing to the small diameter. When 
melting an all-pig charge this gave a gas content 
of 88 c.c. during the cooling range at an average 
rate of 27 c.c. per min. This furnace would be 
generally classed as giving “ good hot metal.” 

The same furnace melting 28 per cent. light 
scrap and 72 per cent. foundry pig gave an 
evolution of 15.9 c.c. per min. between 1,140 
and 1,080 deg. C. The metal, however, showed 
a distinct boil above the tested ranges when the 
gas content must have been very high indeed. 

Examples from Practice 

It can be quite generally stated that melting 
high percentages of scrap or by remelting 
several times and maintaining low total carbons, 
the percentage of gas-hole defects is much 
higher than in mixtures containing high per- 
centages of pig-iron. However, it is rather diffi- 
cult to furnish concrete examples which can 
solely be attributed to dissolved gas. 

A gas pocket which seems typical carries a 
perfect outside shell, and the cavity is only 
detected by hammering, sometimes very heavily. 

Fig. 9 shows such a defect in an apron for a 
lathe. This had a cut gate on the parting, four 
risers, and two }-in. whistlers on each of the 
corner projections, which are only about 4 in. 
broad at the top. This defect was persistent 
even with all these precautions, and produced 
six “wasters” in a batch of 18. The moulds 
were made on a roll-over machine, and oil sand 
was used for core making. The scale and soda- 
ash treatment was applied, and this produced 
sound castings, whereas on a repeat untreated 
test, three defectives were had from a batch of 
six castings. This seems to support the line of 
investigation carried out for these notes. 


CONCLUSIONS 

(1) Sparking is said to indicate oxidation, i.e., 
gassy metal. This appears to be incorrect, as 
sparking occurs at high temperature and low 
silicon range, whereas the gas volume may be 
much greater in high-silicon iron. 

(2) Fluidity and life must play an important 
part in the ultimate importance of the quantity 
of gas present, as, for example, good castings 
can be had from high-phosphorus or high- 
carbon, high-silicon, medium-phosphorus iron 
even with excessive gas content, but the element 
of risk will always be present, of course. 

_ (3) Moisture is the cause of most gas forma- 
tion in cast iron. 

(4) Gas escaping rapidly through metal may 
to a certain extent delay freezing locally. 

(5) In high-duty irons the presence of gas is 
more serious than in low-grade irons, owing to 
the tendency to low fluidity and life in these 
irons. 

_(6) Apart from the many causes of gas holes, 
dissolved gas must always be an additional con- 
tributing factor. 

_ (7) Some research on the matter should estab- 
lish the permissible volume of gas in molten 
cast iron. Examples of good and bad gas con- 
tent are given in these notes. 

The author puts forward these notes as a 
contribution to the practical metallurgy of cast 
iron rather than as a recommended procedure 
to be adopted in the industry in general. This 
comment is made lest the wholesale and ill- 
advised use of oxidation causes more trouble 
than it cures. 

In conclusion, the author wishes to thank John 
Lang & Sons, Limited, for their kind permis- 
sion to put these notes before the Institute. 
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lronfounders’ National Committee 


All foundry owners in Great Britain should 
have received a circular letter signed by Mr. 
V. Jobson, the chairman of the I.N.C. (which, 
by the way, is recognised by the Controller of 
Iron and Steel). Should any have been missed, 
they are requested to write to the secretary at 
21, St. Paul’s Square, Birmingham, 3. The full 
text of this letter is set out below:— 


IRONFOUNDERS’ NATIONAL 
COMMITTEE 

The Committee thank those who responded 
to the circular to the industry of October 12,* 
and are grateful for the warm encouragement 
offered by many firms. Replies were received 
from some five hundred foundries, and these, 
with the supporting trade associations, represent 
approximately 80 per cent. of the country’s out- 
put. The present circular is intended to reply 
to the points raised, and to provide further in- 
formation. Only four replies raised any objec- 
tion to the scheme, and the representative basis 
urged in these is dealt with below. 


Why the I.N.C. is Needed 


The industry has to realise that, to all intents 
and purposes, it is now controlled by H.M. 
Government, acting through the Iron and Steel 
Control of the Ministry of Supply. Foundries 
can neither alter the prices of their castings for 
which there is a basis price, nor have access to 
a free market in raw materials. If war condi- 
tions demand it, licensing, allocation and quota 
systems will be put into operation to ensure 
that there is no diversion of productive capa- 
city away from the national purpose. The Iron 
and Steel Control agrees to regard the I.N.C. 
as representing the industry as a whole, on the 
understanding that it shall function regardless 
of individual interests. 

The original object envisaged at York, which 
remains the major object of the Committee, was 
to ensure the widest use of cast iron for defence 
purposes and to substitute cast iron where prac- 
ticable for products now made in steel or non- 
ferrous metals. Subsequent events have shown 
the necessity for putting forward the interests 
of the industry in other directions. The posi- 
tion relating to scrap, and the advance cover- 
ing only the increased cost of pig-iron, may be 
cited as cases in point. The Committee is now 
actively collecting and preparing data for pre- 
sentation to the Control, on cost increases since 
the outbreak of war, with a view to assisting 
the various branches of the industry to obtain 
an adequate advance in prices. Under present 
circumstances, the commercial life and future of 
the industry clearly depend upon a strong body 
acting on its behalf. 


How the I.N.C. Will be Formed 

The volume of support received has justified 
the Committee putting itself on a representa- 
tive basis. A Committee of twenty to twenty- 
four members is proposed, and the following 
bodies have been invited to nominate represen- 
tatives : 

British Ironfounders’ Association—two repre- 
sentatives. 

National Ironfounding Employers’ Federation 
—two representatives. 

Other associations in the industry, and im- 
portant groups of manufacturers—one represen- 
tative each. 

Independent foundries—six to eight represen- 
tatives in all. 

Special attention is being given to the need 
for the adequate representation of small firms. 
Suggestions for representation will be gladly 
received. 

The new Committee will be responsible for 


* For details see our issue of October 26, 1939, p. 288. 
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decisions respecting the provision of staff anc 
funds. A suitable levy should not exceed 
small fraction of a penny per hundredweight o: 
castings produced. The Committee will appoint 
an executive, for which purpose the existing 
executive will place its resignations in the hand: 
of the new Committee. 

It will thus be evident that any omissions in 
representation resulting from the emergency 
nature of the action taken at York have been 
made good, and the new body has now been 
expanded in those directions necessary to place 
it on a fully representative basis. 


What the I.N.C. Will Not Do 


It is not intended that the Committee should 
act in the ordinary sense as a trade association, 
nor will it infringe on the activities of existing 
associations, or on the freedom of independent 
foundries. It will not concern itself in any way 
with labour relations, nor act as a selling organi- 
sation, nor will it interfere with, or support 
interference with, the internal affairs of busi- 
ness concerns. Foundries holding membership 
in trade associations will be approached through 
those associations. 


What the I.N.C. Will Do 

The Committee is a wartime organisation, 
the primary object of which is to enable the 
industry to speak with a united voice in render- 
ing assistance to His Majesty’s Government in 
all matters, other than labour questions, affect- 
ing the industry in the present emergency, and 
to promote all interests therein. The Commit- 
tee deal with cast and malleable cast iron in all 
forms, and, in so far as these materials are sub- 
ject to control, only up to the point at which 
they cease to be subject to control. It is there- 
fore concerned with all foundries, large or 
small, jobbing or specialised, independent, or 
forming part of a larger manufacturing organi- 
sation. 

The Committee will take the fullest advan- 
tage of existing organisations in the industry, 
and, as far as possible, will work with and 
through such organisations in matters affecting 
their particular types of product. 

The particular aims are as follow: — 

(1) To ensure that cast iron and malleable 
cast iron are used as fully as possible in the 
manufacture of munitions. 

(2) To advise on the substitution of cast 
iron for other materials at present used for 
munitions, defence and civil purposes. 

(3) To make representations on behalf of 
the industry to the proper authorities to en- 
sure the necessary supplies of raw and other 
materials. 

(4) To keep a close watch on alterations 
in cost of production affecting the industry 
as a whole, including the collection and col- 
lation of data, and to assist the various 
branches of the industry to obtain proper 
adjustments in prices by making representa- 
tions to the Control. 

Considerable progress has already been made 
with regard to each of these objects. 

In conclusion, we may express our convic- 
tion that, in the course of a few months, the 
resources of the foundry industry will be largely 
called upon, and the Committee will expedite 
this as much as possible. 

The circular is signed by Mr. V. Jobson, 
chairman. 

The New Committee 


At a meeting held in London on Novem- 
ber 30, the Ironfounders’ National Committee 
was enlarged on a_ representative basis, and 
those present shown in the list appended now 
form the main Committee, with power to co-opt. 
An Executive Committee was also elected, two 

(Concluded on page 452.) 
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For 
Castings 


In locomotive castings such as 
that shown below, Stanton - Dale 
Refined Iron was used. Dale Iron 
was chosen for all the ten Coronation 
class engines and can be confidently 
used in the manufacture of all high 
duty castings to rigid and narrow 
specifications. 


The Coronation Scot 


STANTON-DALE 
REFINED PIG IRON 


Grade Silicon. Sulphur Phosphorus | Manganese. Total Produced under the most rigid chemical Cones ol, 
; ; “| Carbon. Stanton-Dale is a refined iron of dense, close-grained 
‘te ‘te ‘te structure, with a total carbon of 26 to 2°9 per cent. 

A 1-9-2'1 0-06 0-7 0:8-1°5 26-2°8 The use of “Dale” iron will give a tensile strength 

B 1:4-16 0-07 07 08-15 | 26-28 of 16-18 tons per square inch, and it is in wide de- 

mand for the production of motor car cylinder blocks, 

E 09-11 0-08 0:25 2°7-2°9 locomotive cylinders, hydraulic and pressure work—in 
F 1-4-1°6 0-07 0-25 0°8-1'5 2°7-2:9 fact for all high duty requirements. 

G 1:9-2:1 0-06 0:25 0°8-1°5 2:7-2:9 
Any analysis can be supplied to meet individual 


In addition to the above standard grades, this iron can be supplied requirements. 
to individual specification. 


The Stanton Ironworks Company Limited, Near Nottingham 


The largest producers in Great Britain of foundry pig iron for the free market 
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The Economic Alignment 


ACCESSIBILITY OF METALS AND MINERALS TO THE 
BELLIGERENTS IN THE WAR 


We reproduce below an interesting tabula- 
tion, compiled by our contemporary “ The 
Economist,” showing graphically the distri- 
bution of certain materials amongst (1) 
the Allies; (2) overseas neutrals; (3) European 
neutrals; and (4) the enemy. The complete 
table covers, in addition to metals and minerals, 
also foodstuffs, livestock, textiles, and certain 
other commodities. 

It will be noted that the nations of the world 
have been arranged in twelve groups, accord- 
ing to their geographical position and political 


sympathies. The first three and the last two 
groups are self-explanatory. The neutrals have 
been arranged in groups. There are three 
obvious groups of European neutrals, the 
western and northern neutrals; Russia; and Italy 
with the Danubian States (Hungary, Jugoslavia, 
Rumania, Bulgaria). The Near Eastern group 
includes Greece, Turkey, Egypt, Arabia, Iraq, 
Iran and Afghanistan. The United States is a 
group by itself. Spain and Portugal have been 
included with Latin America. “Asia and 
Africa” includes not only those neutral 
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countries not elsewhere included, but also the 
Spanish, Portuguese and Dutch colonies. The 
order in which these twelve groups are arranged 
is intended as a rough order of preference. 
Thus, from Germany’s point of view (reading 
from right to left), the most favourable circum- 
stance is to have supplies of materials in her 
own territories; the next best is to have them 
in the easily accessible Danubian countries; the 
next in Russia; the next in the Oslo States 
(where the advantage of accessibility is—or 
should be —outweighed by the effects of Allied 
competition). From the Allies’ point of view, 
the American Neutrality Act makes the United 
States a less desirable source of. supply than 
Latin America, for goods that can be obtained 
there. But the shipping distances to Asia and 
Africa are serious drawbacks to purchases 
from these countries. In general, then, the 
nearer the big figures are to the left, the greater 
the Allies’ advantage. 


Accessibility of Metals and Minerals to the Belligerents in the War (Millions of metric tons). 


The Allies. Overseas Neutrals. European Neutrals. The Enemy. 
United British British Spain, Oslo US.S.R.* | Italy Polish* 
Kingdom | Domin- and Portugal | United | Asia and | The Near! States an and and 
and ions and | French | and Latin| States. Africa East. and Baltic Danube Czech | Germany. 
France. India. Colonies. | America. Switzerland) States States. | Territory. 
Coal () (c) .. 288-9 66-3 2-2 9-4 | 448-4 80-5 2-4 45-5 110-0 8-4 63-8 | 227-7 
0-2 14-2 7-0 0-3 11-8 1-2 0-2 
Tron ore 52-40 6-95 5-70 5-40 74-50 3-52 0-40 24-00 28-00 2-07 2-60 9-70 
4:70 1:30 2-20 0-30 17-50 0-35 0-61 
Manganese ore — 1-70 0-57 0-48 0-04 0-12 0-19 0-01 3-00 0-12 0-11 _ 
0-40 0-12 0-19 0-01 1-00 
Pig-iron and ferro-alloys ..| 16-55 3-86 _ 0-38 37-73 3-44 —_ 7-56 14-50 1-40 2-40 16-30 
0-80 0-38 0-58 0-14 0-01 
Steel (c) 21-09 8-72 _ 0-38 51:40 6-15 _ 7-50 17-50 3-00 3-78 20-01 
Copper (d) — 0-30 0-28 0-55 0-76 0-25 ~~ 0-04 0-09 0-04 - 0-08 
0-52 0:27 0-17 0-03 0-03 
Lead (d) 0-03 0-48 0-13 0-32 0-42 0-02 0-01 0-01 0-06 0-11 0-01 0-09 
0-30 0-02 0-01 0-01 0-01 0-04 
Zine (d) 0-01 0-44 0-10 0-21 0-57 0-03 0-02 0-05 0-07 0-13 0-08 0-18 
0-20 0-01 — 0-01 0-03 0-08 
Petroleum (c) 0-07 0-67 5-14 42-43 172-87 17-96 4-43 — 28-32 7-26 0:02 0-48 
30-00 22-00 15-00 4-00 _ 1-80 5-70 


Nores.—Bold figures denote production ; italic figures denote exports. 
export figures include crude material and also exports of manufactured or refined products from countries producing crude material. 
production and metal equivalent of exports of ore-producing countries. 


(6) Including lignite in terms of coal. 


(c) Production includes crude material only ; 
(d) Metal equivalent of ore- 


* Adjustments have been made, where possible, for the part of Poland annexed by Russia. 


Electric Tropenas Furnace 
for Alloy Steels 


The manufacture of various alloy and rustless 
steels in what is essentially a Tropenas converter 
is the object of the Campbell system of steel- 
making, a description of which is appended. 

As the name electric Tropenas implies, the 
process is primarily a Tropenas furnace with 
especially designed electrical equipment for rais- 
ing the bath temperature after the addition of 
alloys. Both the normal processes appertaining 
to the well-known Tropenas and the electrical 
heating are incorporated in the one furnace. The 
process of adding large quantities of alloys, such 
as nickel, chromium, etc., to blown Tropenas 
charges offers many difficulties. The initial tem- 
perature is unduly lowered and complete solu- 
bility of the alloys is uncertain. The practice 
of heating up alloys is one which costs money. 

The superheating of ordinary commercial steel 
suitable for running small castings of intricate 
and thin design may be accomplished in approxi- 
mately 15 minutes—or the superheating and 
consequent solubility of alloy additions. 


This furnave is of unique design, being com- 
pletely rectangular in section, as shown in Fig. 1, 
instead of circular. 


Attached to the tuyere box (Fig. 2) is a 


sealed hopper containing one or more partitions. 
Granulated ferro-silicon, manganese, nickel or 
chromium may be fed into the bath during blow- 
ing operations by means of tubes leading into 
the tuyere orifices, which are impelled into the 
molten iron. Attached to the main air pipe and 


connected with the hopper is an air-balancing 
This arrangement for adding, say, 
silicon for 


conduit, 


high-grade supplying extra heat 


units, is extremely effective, and more economi- 
cal than introducing lump silicon materials into 
the mouth of the converter during the blowing 
period. The attachments, when not required, 
in no way obstruct the normal working of the 
process. The electrical operation of superheat- 
ing may be brought into operation after the 
slag has been removed or otherwise, but prefer- 
ably the slag should be removed. A section of 


the furnace (tuyere side) carrying part of the 
refractories is removed. 


A replica section con- 


FOUNDRY TRADE 


taining the electrodes is lowered into position 
and. the arcs adjusted, the operation occupying 
a few minutes only. A light removable refrac- 
tory cover seals the converter mouth, On com- 
pletion of the heating, the electrical portion is 
removed—the solid section is replaced and the 
charge poured. 


The process offers many advantages for the 
production of special high-duty cast-iron alloys. 
Cupola iron may be reduced quickly in carbon 
and silicon—additions made for inoculation and 
superheating—or the addition of alloys. Other 
combinations and uses will be obvious to 
practical metallurgists. Further, a basis iron 
containing under 0.1 per cent. of carbon or 
silicon may be readily obtained under half an 
hour. The addition of an equal amount of 
cupola iron and a short period of electrical] 
superheating produces an iron of exceptional 
physical qualities, which can be consistently re- 
produced. 


Two furnaces may be operated by installing 
one unit of the electrical arc gear in the centre, 
or each furnace may be used on alternative days 
to permit of fettling. This combination plant 
could be used solely, if desired, for melting 
metals and alloys from the cold. The arcs 
may be used for melting and the oxidation com 
pleted by air. In other words, this is similar to 
the (Stock) Converter process, but oil melt- 
ing is replaced by the electric arc. 
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and Distington Machine-Cost Hematite Irons”; this also ¢ 
information regarding Machine-Cast All-Mine ‘Irons. 
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Branch of The United Steel Companies Limited 
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The Week’s News in Brief 


Trade Talk 


Tue West RIDING OF YORKSHIRE BRANCH of the 
Institute of British Foundrymen is to hold its annual 
dinner on January 13. 

THE ENGINEERING TRADE UNIONS will present their 
case for an increase of wages at a conference with 
the employers on January 10. 

SUNDERLAND TOWN COUNCIL has passed a resolu- 
tion urging the removal of the ban on certain 
shipbuilding sites imposed by National Shipbuilders 
Security, Limited. 

PARCELS OF Christmas toys for 980 children of 
employees of Ley’s Malleable Castings Company, 
Limitéd, and the Ewart Chainbelt Company, 
Limited, were distributed at the works’ messroom. 

On Monpay. of last week the General Electric 
Company, Limited, moved its Cardiff offices from 
Womanby Street to new premises near the Civic 
. Centre, where the address will be Magnet House, 
Kingsway, Cardiff. 

Tue Dersy Society OF ENGINEERS held their 
annual dinner at the Royal Hotel, Derby, on 
December 17.° Among those present were the 
Mayor of Derby (Alderman A. T. Neal) and the 
chief patron, Mr. W. Price Abell. 

THe District CHEMICAL COMPANY, LIMITED, of 
52/4, Leadenhall Street, London, E.C.3, and 81, 
Fountain Road, Manchester, 2, is now handling 
“ Dixie” bond, a new type of foundry bond clay, 
developed by Eastern Clay Products, Inc., of Eifost, 
Ohio. 

THE NATIONAL LIGHT CASTINGS IRONFOUNDERS' 
FEDERATION and the joint committee of light metal 
trade unions have agreed that the war bonuses 
payable to all adult male workpeople in the light 
castings industry shall be increased by 5s. a week 
with proportionate increases to other classes. 


Ir 1s reported from New York that the barter 
agreement between Germany and Argentina, under 
which German firms, including Krupp and Thyssen, 
were to supply the Argentine National Railways 
with 900 railway goods wagons, 66 locomotives, 
and other equipments in exchange for wheat and 
wool to the value of 14,500,000 pesos, cannot be 
implemented as the German firms have given 
notice that they will not be able to carry out 
their contracts. It had been hoped to fulfil the 
arrangement by shipping goods through Italy or the 
Netherlands. 

Dr. J. S. CLARKE, in a Paper read to the Institute 
of Automobile Engineers, said that motor vehicles 
for commerce and transport could be run success- 
fully on a fuel produced in this country—coal, or 
its derivative—if automobile engineers accepted the 
perspective of gaseous fuels and active Government 
support was given. He estimated that a reasonable 
cost of compressed gas, after excessively high 
capital charges had been allowed for, should be 
2s. 6d. per 1,000 cub. ft. This was equivalent to 
1.23d. a mile. The subject of the use of gas as a 
fuel for motor vehicles was of profound importance 
to the welfare of the country. 

A YORKSHIRE INDUSTRIAL LANDMARK of nearly 
half a century disappeared on December 20 by 
the demolition of the 3,000-ton cold-blast furnace 
set of the old Low Moor Ironworks, near Brad- 
ford. Built at a cost reputed to haVe been about 
£130,000, in the heyday of the famous Low Moor 
iron, the furnaces melted hundreds of thousands 
of tons of pig in producing one of the best irons 
this country has known. The furnaces had a pro- 
ductive capacity of some 600 tons per week and 
were the basis of employment for nearly a hundred 
men. They were closed down three years ago. 
The site is now part of an area taken over some 
time ago by Thos. W. Ward, Limited, of Sheffield, 
for development as a factory estate. 


BRITISH exports rose by 50 per cent. last month 
compared with those for October. At £40,105,404 
they showed an increase of £13,474,418 on the 
month. As compared with November of last year 
there was a decrease of £7,931,731, or some 16.4 
per cent. Last month’s exports were greater than 
at any time since the outbreak of war, and were 
only slightly below the total of £41,565.345 of 
August, the last pre-war month. Imports also rose 
sharply. At £83.988,000 they were £22,136.536 or 
35.8 per cent., higher than in October, while they 


were £6,014,382, or 7.6 per cent., greater than in 
November a year ago. The value of imports was 
greater than in any month since March, 1938. In 
the export trade, the best movement was that re- 
corded among articles wholly or partly manu- 
factured, which at £27,971,284 were greater by 
£9,936,252: There was an important gain on the 
month in iron and steel and manufactures there- 
from, which rose £219,306 to £2,221,105. 


Lorp DUDLEY, speaking at Birmingham recently, 
said that we were fortunate in this country that 
we tackled the question of civil defence many 
months before war broke out. The warning in 
September, 1938, showed the necessity of reor- 
ganising such machinery- as there was for civil 
defence to the fullest extent, and when hostilities 
did begin the organisation was in an advanced 
state. Since then; as a result of experience of 
actual warfare, that machinery had been overhauled 
in every possible direction, and perfected as far as 
possible. At present a review was taking place 
of civil defence matters which were hastily com- 
piled when war began. The Minister of Home 
Security was anxious that industry should bear 
rather more than its full share of responsibility, 
having regard to the fact that a very large number 
of the persons who must be relied on to perform 
the various duties of civil defence during a raid 
and afterwards were the very rsons normally 
engaged in industrial affairs. if industries were 
able to provide civil defence parties of various 
sorts,-not only for their own defence, but for the 
areas in which the workers resided, they would be 
discharging a service to the Government and saving 
the country an enormous amount of money at the 
minimum of inconvenience, and there would also 
be a minimum of risk and of loss of time. That 
scheme was at present in process of development, 
and he hoped to give more information about it 
in the New Year. 


Personal 


Mr. A. G. CONNELL, chief electrical engineer to 
the Staveley Coal & Iron Company, Limited, 
Chesterfield, has been appointed Electrical Engineer 
for Halifax. Mr. Connell is 44 years of age. 


Mr. ARTHUR SYLVESTER MATTHEWS and Mr. 
James Harold Jubb have been elected directors of 
Turton Bros. & Matthews, Limited, steelmakers, of 
Sheffield. Mr. Matthews is a brother of Sir Ronald 
Matthews, who is head of the firm, and Mr. Jubb 
is manager of the Neepsend Spring works. 


Wills 


CorFIELD, JOHN, director of Corfield- 
Sigg, Limited, aluminium hollow- 
ware manufacturers, and other com- 


MATTHEWS, W. A., formerly chairman 

and managing director of Turton 

Bros. & Matthéws, Limited, steel 


Obituary 


Mr. RoBert T. RUSSELL, for many years a direc- 
tor of R. Russell & Sons, Limited, ironfounders, 
of Derby, has died at the aged 83. 

Lorp ERNEST WILLIAM HAMILTON died at his 
London home on December 14, aged 81. He was 
a director of Brown Bayley’s Steel Works, Limited, 


and the Hoffmann Manufacturing Company, 
Limited. 


THE DEATH has occurred of Mr. Herbert Smith, 


of Kneeton, Notts, at the age of 67. He was a 
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Contracts Open 


Bexleyheath; January 6—Sewer ironwork, etc, 
for the Town Council. The Borough Enginee: 
Council Offices, Bexleyheath, Kent. 

Godalming, January 15—145 yds. of 12-in. sewer. 
either spun iron or reinforced concrete, for the 
Town Council. The Borough Surveyor, Municipa! 
Buildings, Godalming. (Fee £2 2s., returnable.) 

Hitchin, January 8—Construction of about 1,400) 
yds. of 4-in. cast-iron mains, etc., for the Rura! 
District Council. D. Balfour & Sons, civil engi- 
neers, 9, Stone Road, Bromley, Kent. (Fee £2 
returnable.) 

Stockport, January 27—Cast-iron pipes and 
specials, lead (gas and water) piping, tubing and 
fittings, brass fittings, pig-lead, oxide of iron, etc., 
for 12 months, for the Gas Department. The 
Secretary, Gas Department, Town Hall Annexe, 
Stockport. 

Teddington, January 10—Cast-iron grid floor for 
the Admiralty Research Laboratory, for the Com- 
missioner of Works, etc. Room 71, Ground Floor, 
H.M. Office of Works, London, S.W.1. (Fee £1, 
returnable.) 


Company Meetings 


Atlas Steel Foundry & Engineering Company, 
Limited 

Capacity working was reported by Mr. A. C. 
STRATHIE (chairman) at the annual meeting of the 
Atlas Steel Foundry & Engineering Company, 
Limited. The work they had been undertaking, 
being to a very great extent in connection with 
naval construction, had been of a very important 
nature, he stated. They could not, of course, con- 
tinue to create records in tonnage of production, 
as the capabilities of a furnace were necessarily 
limited. As a matter of fact, the tonnage produced 
last year was slightly less than in the previous 
year, owing to the more intricate nature of the 
work done, though its value was greater, for the 
same reason. Direct costs of production rose 
naturally to some extent, the largest increase being 
in the amount paid out in wages of about 7} per 
cent. They were fortunate in having no great 
difficulty in obtaining their raw materials in satis- 
factory quantities. 
William Asquith, Limited 

Presiding at the annual meeting of William 
Asquith, Limited, held at Highroad Well Works. 
Halifax, Mr. Lewis Ruopes (chairman) said that 
the directors had considered it advisable to give 
substantial orders for the purpose of new plant, 
machinery and equipment in order to put the works 
into a more efficient condition for dealing with the 
work ahead. The directors had endeavoured to 
comply with the Government’s suggestion to main- 
tain export trade and 47 per. cent. of the turnover 
of the company during the past year had been for 
trade overseas. Moreover, 37 per cent. of the 
turnover of the company during the same period 
had been on direct Government work. 
Marshall Sons & Company (Successors), Limited 

Their works had been fully employed during the 
year, said Mr. JosEPH Warp at the annual meet- 
ing of Marshall Sons & Company (Successors), 
Limited, held at Britannia Ironworks, Gains- 
borough, last week. They had large orders on 
hand, and had it been possible to secure more 
skilled workmen, this would have reflected favour- 
ably on the turnover, which, however, showed over 
11 per cent. increase on last year. 


Applications for Trade Marks 


The following list of applications to register trade 
been taken from the “Trade Marks 
ournal :— 


ELEKTRON "—Metals and alloys, pipes 
tubes; nails; screws; ores, etc. Magnesium Elek- 
tron, Limited, Abbey House, Baker Street, London, 

.W.1 


and 


director of Sydney Smith & Sons (Nottingham), N.w 


Limited, brassfounders, of Basford, Nottingham, 
and had been associated with the firm (which was 
founded by his grandfather) for about 50 years. 

Mr. ALFRED ERNEST BuRNS, well-known in North 
of England iron and steel trade circles as secretary 
of the Linthorpe-Dinsdale Smelting Company, 
Limited, died at his home at Saltburn recently in 
his 6ist year. He had spent a lifetime in the 
service of the company, and for some years repre- 
sented the firm’s interests in Spain. 


LCATINNARY TRANE IOTIRNAIL. 


“ Hipurax,” “ HipureL” and “ Hiourit 


alloys. Langley Alloys, Limited, Station Road, 
Langley, Bucks. 
“ Line-o-Matic” — _ Lubricating machinery. 


Tecalemit, Limited, Great West Road, Brentford, 
Middlesex. 

““ STALWELD "—Metal powders for use in welding, 
soldering and brazing. Francois Cementation Com- 
pany, Limited, 701, Salisbury House, London. 
E.C.2. 
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The ideal 
cupola lining and 


patching material... 


GLENDOLINE 


Glendoline is a carefully prepared 
plastic refractory, comprising 
ganister stone from a selected bed 
of the famous Sheffield quality, 
blended with a special clay. 


The mixing and grading of Glendoline 
is controlled to a definite fomnula, 
ensuring dependable and uniform 
quality. 


PLASTIC 
HIGHLY REFRACTORY 
eo + GREAT MECHANICAL STRENGTH 


the positions where Glendoline is 
recommended for lining and patching. 


Please write for full information and descriptive leaflet to :— 


GENERAL REFRACTORIES Ltd. 
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Raw Material Markets 


The incidence of the Christmas holiday has called 
for less upheaval in the iron and steel industry this 
year than is usually the case. Idle time at the pro- 
ducing works was restricted to the period necessary 
to carry out essential repairs, and a similar course 
will be followed at the New Year. The break will 
be welcome to the workers, who have been en- 
gaged on full time for a long time past. 


Pig-lron 


MIDDLESBROUGH—Although the production 
of Cleveland iron has been suspended since the 
outbreak of war and makers have distributed vir- 
tually the whole of their stocks, resumption of the 
manufacture of this grade is not yet in sight. The 
blast furnaces here are still concentrating on the 
production of pig-iron for the steel furnaces, but 
the ironfoundries are not going short. Adequate 
tonnages are still available in the Midlands, and 
deliveries under licence are coming regularly to 
hand. These suffice for current needs, but con- 
sumers are not permitted to accumulate stocks, and 
most of the plants are working from hand to 
mouth. For the first quarter of next year No. 3 
Cleveland G.M.B. is still officially quoted at 108s. 
per ton, delivered Middlesbrough or Falkirk, and 
Ills. delivered Glasgow, less 5s. rebate, but all 
business is subject to the price ruling at the time 
of delivery. 

Supplemented by occasional withdrawals from 
stock, the supply of ordinary grades of East Coast 
hematite keeps pace vith the demand, and licences 
are being freely issued to the big consumers. Heavy 
tonnages are being delivered to Sheffield and the 
Midlands, East Coast No. 1 quality being invoiced 
to these destinations at 130s. and 136s. per ton re- 
spectively, less 5s. rebate. Further sales are also 
reported to South Wales consumers at 121s. 6d. per 
ton c.i.f., but local needs continue to absorb a big 
roportion of the output, and, although offers of 
business are received, there is 
not a lot to spare for this branch of the trade. 


LANCASHIRE—The demand for iron by con- 
sumers in this area continues to be fully main- 
tained, and users have made a quick resumption 
after the holidays. Licences for fresh deliveries are 
being issued speedily, and despatches are being 
made without delay. Textile-machinery makers are 
now more active, as many of them are working 
on contracts not normally dealt with by this sec- 
tion of industry. Machine-tool works and heavy 
electrical engineers continue to be fully employed, 
but there is still some quietness among light-cast- 
ings and jobbing foundries. The market for hema- 
tite is active and large tonnages are regularly 
changing hands. 


MIDLANDS—lIronfounders in this area are re- 
ceiving deliveries on a fairly satisfactory basis, and 
new licences are being issued when necessary. There 
is some difficulty in obtaining the grade of iron 
ordered, but, on the whole, users are fairly well 
placed. Heavy engineering concerns are the most 
active consumers, and are in possession of a large 
amount of Government work. These concerns 
mostly use hematite and low-phosphorus irons. 
Special qualities of the former are slightly short 
in supply, but there has been an improvement in 
deliveries of the latter, while supplies of high-phos- 

horus iron are also available more freely. If the 

races are able to produce a sufficient quantity 
of basic iron for the steelworks, further improve- 
ment in the supply of high-phosphorus iron is anti- 
cipated. Government work for the light-castings 
trade is still small, but these concerns are ready to 
play their part in the national effort at any time, 
and should be considered a valuable reserve. 


SCOTLAND—tThe full outputs of pig-iron 
makers are required immediately and consumption 
is now very heavy. Makers of light. castings re- 
main rather ‘slack, but hopes are expressed that 
more official contracts will come their way in the 
near future. Many consumers of iron are taking 
supplies from the English Midlands, and there is 
almost no iron ‘arriving from the Cleveland dis- 
trict. With steelworks operating at a high rate of 
activity;- the demand: for basic.-iran..is. strong. . 


Coke 


Deliveries of Durham foundry coke as and from 
December 18 last have been advanced in price by 
2s. 6d. per ton on contracts bearing the rise-and- 
fall clause. This makes the current price in the 
Birmingham and Midland area, for example, 53s. 
Any contracts made before the outbreak of war 
due for completion by the end of December will 
not be affected by the change, although any balance 
at_the end of December will either have to be 
cancelled or accepted at the revised price. A con- 
siderable amount of business has recently been 
done involving deliveries up to the end of June 
of next year, but the stipulation was made at the 
time the contracts were drawn up that any change 
in price by the Control authorities would automatic- 
ally apply to these contracts. The coke ovens are 
very busy. 


Steel 


The end-of-the-year holidays are being curtailed 
this year on account of the urgent demand for steel, 
but many concerns are taking the opportunity to 
repair machinery and other plant that has been 
operating at high pressure for a considerable time 
past. Finished steel continues to be taken up as 
produced, and the demand from the structural engi- 
neers is particularly strong. Delivery specifications 
are still very uncertain, but consumers are accept- 
ing supplies as they can be made. 


Scrap 


Orders for scrap continue to be very insistent, 
with the steelworks leading the way. The Iron 
and Steel Federation’s campaign to bring on to 
the market all available supplies, both of industrial 
and domestic material, is gathering momentum, and 
in the first two months it is officially estimated that 
about 80,000 tons of useful material have been 
collected. 


Metals 


Since our last report activities on the London 
Metal Exchange have been largely suspended, the 
rooms of the Exchange closing after business on 
Friday morning and remaining closed until Wed- 
nesday. A further interruption to business will also 
occur on Monday next, being New Year’s Day, 
although clearing arrangements will be carried out 
on that day. 

It was recently announced that holders of licences 
to purchase copper, lead and zinc granted on-or 
before December 16, might, on application to the 
Controller of Non-Ferrous Metals, cover them- 
selves by purchases, where they had not already 
done so, against such licences up to and including 
December 23, at the maximum prices ruling on 
December 16. The latest date for purchases against 
such licences was afterwards extended up to and 
including December 28. 

The introduction of higher maximum prices for 
copper, lead and spelter, reported in our last issue, 
was welcomed by the Exchange, although it is 
still felt that the control of non-ferrous metals would 
have been more satisfactorily carried out had more 
attention been paid to the advice of the L.M.E. 
authorities. 

With the exception of Friday, when about 525 
tons changed hands, the daily turnover in tin had 
fallen off to some extent following the marked 
activity which occurred on the “freeing” of the 
market. Prices continued their downward trend. 
It is obvious now that the apparent shortage of 
metal during the period of control was largely 
artificial. Now, producers are receiving more satis- 
factory prices for their sales, and consumers are 
happy in the thought that their requirements are 
more secure than they had been led to believe. 

_ The latest issue of the Statistical Bulletin. pub- 
lished by The Hague office of the International Tin 
Research and Development Council, reveals inter- 
esting information on the effect of the war on the 
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world tin situation. World production, amount ng 
to 10,800 tons a month, on an average, in ‘he 
first eight months of 1939, increased to 23,800 tons 
in September -and to .24,800 tons in October. The 
November figure, it is. stated, is likely to be some- 
what ‘lower. Total deliveries of the princi» al 
smelters amounted in ‘September to 11,727 tons, in 
October to 20,050 tons,,and in Nevember, acco:d- 
ing to preliminary figures, to 13,500 tons, against 
a monthly average of ‘11,959 tons jin the first eicht 
months. -World apparent tin consumption, amount- 
ing to 12,800 tons a month during the period from 
January :to August, decreased to H1,300 tons in 
September, but an increase was recorded in October 
at 13,400 tons and 17,500 tons in November. Uni‘ed 
States consumption in September was 4,584 tons, 
but rose to 5,143 tons in October. This com- 
pares with an average figure of 5,194 tons over the 
first eight months. Stocks, which at the end of 
August were 34,600 tons, rose by 16,100 tons to 
50,700 tons in the following three months, repre- 
senting 29 per cent. of the current annual rate of 
consumption. ’ 


lronfounders’ National Committee 


(Concluded from page 446.) 
members of which retire at periodic intervals, 
Members of the Executive Committee are indi- 
cated by asterisks. 

J. D. Carmichael* (Carmichael Bros,, 
Limited, South Shields), representing National 
Ironfounding Employers’ Federatioi. 

_Mr. E. A. Chell (Rodney Foundry Company, 
Limited, London), National Ironfounding Em- | 
ployers’ Federation. ; 

Mr. J. Shaw (Allied Ironfounders, Limited), 
British Ironfounders’ Association. 

_Mr. W.  Rennie* (Federated Foundries, | 
Limited), British Ironfounders’ Association and | 
—- Pipe Founders’ Association of Scot- 
and. 

; Mr. A. Firth (Brightside Foundry & Engineer- 
ing Company, Limited, Sheffield), National In- | 
got Mould Association. 

Mr. G. D. Cunningham (Anderston Foundry 
Company, Limited, Middlesbrough), Cast Iron 
Chair Association. 

Mr. Fitzherbert Wright (Butterley Company, | 
Limited, Ripley), Cast Iron Axle Box Associa- | 
tion. 

_Mr. A. Watson (Stanton Ironworks Company, | 
Limited, Nottingham), Segment Association. 

Mr. A. E. Hurst (Walsall), Malleable Iron- 
founders’ Association. ‘ 

Mr. P. H. Wilson* (Stanton Ironworks Con- | 
pany, Limited, Nottingham), pipe manufac- 
turers. 

Mr. J. B. Allan (Staveley Coal & Iron Com- j 
pany, Limited, Chesterfield), pipe manufacturers. } 

Mr. V. Jobson* (chairman) (Qualcast, Limited, 
Derby), independent foundries. 

_Major F. D. Ley* (Ley’s Malleable Castings, 
Limited, Derby), independent foundries. 

Mr. A. E. Pearce (Midland Motor Cylinder 
Company, Limited, Smethwick, Dartmouth Auto 
Castings Company, Limited, and Sterling 
Metals, Limited), independent foundries. 

Mr. D. Lewis (John Harper & Company, 
Limited, Willenhall), independent foundries. 

; Mr. A. Wynn (Midland Electric Manufactur- 
ing Company, Limited, Birmingham), indepen- 
dent foundries. 

_Mr. R. Miles (Head, Wrightson & Company, 
Limited, Thornaby-on-Tees), independent 
foundries. 

Mr. J. K. N. Davis* (Radiation, Limited), gas- 
stove makers... 

Mr. -G. W. Allott* « (Newton, Chambers & 
Company, Limited, Sheffield), gas industry cast- 
ings. 

Mr.-J. G. Pearce* (B.C.LR.A., Birmingham), 
B.C.1L.R.A. 
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